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FREE WORLD LEADERSHIP 


The free world’s fastest missile, interceptor, 
bomber, and jet passenger planes 
are all Convair products! 
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FLAP CONTROL 


specified for the This precision built component 


is yet another addition to the 
growing range of Hobson Power 


Flying Controls, Flap Controls and 

ARMSTRONG WHITWORTH other items of hydraulic equipment 
fitted to many of the outstanding 
modern aeroplanes. 


A.W. 650 The design caters for normal 
and emergency conditions, and the 
unit is fully irreversible. 


“ARGOSY" 


H. M. HOBSON LIMITED WOLVERHAMPTON ENGLAND 
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Microwaves 


RADAR: Fire Control - Navigation of Aircraft and Small Ships - Automatic Landing Missile 
Guidance - Transponders COMMUNICATIONS: Multichannel Radio Links for telemetering 
Data and Speech © VALVES: Klystrons and Magnetrons for 35/GCS and 75/GCS bands - Monitor 
Diodes for 1/GCS to 35/GCS * INSTRUMENTS : Comprehensive Waveguide measuring circuits 
covering 6 to 75/GCS + RESEARCH: Outstanding Research and Development of the latest techniques 


COMMUNICATIONS DIVISION - RADAR DIVISION - VALVE DIVISION 
MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION - RADAR RESEARCH LABORATORY 


ELLIOTT BROTHERS (LONDON) LTD 


Elstree Way, Borehamwood, Hertfordshire - Elstree 2040 
Airport Works, Rochester, Kent - Chatham 4/44400 


Ly A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
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New Pratt & Whitney Aircraft JT12 jet engine is built around proven design concepts 
for high thrust to weight ratio, ruggedness, reliability and low maintenance. 

The JT12 delivers powerful thrust in comparison to the light weight of the 

engine itself. At maximum cruising speed the thrust specific fuel consumption is 
only .890. A new jet engine designed on a proven principle, the JT12 is an 
axial-flow, medium-pressure-ratio turbojet. Behind the JT12 stands all the research, 
manufacturing and testing facilities that produced the renowned Pratt & Whitney 
Aircraft J-57 and J-75 designs—the new standards of aircraft engine reliability in 
commercial jet transportation. Because of the sound basic design of the JT12 and its 
relatively simple construction, it’s an outstandingly reliable and easily maintained engine. 
re The JT12 now powers such aircraft as the Lockheed JetStar transport, the North 

: American Sabreliner and the Canadair CL-41 military trainers, and two U. S. Army 
Mow drones. Today, the JT12 is establishing new flight performance records of its own. 


Pratt & Whitney Aircraft engines are backed by a world-wide network 
of service representatives. 


UNITED AIRCRAFT EXPORT CORPORATION 


= East Hartford 8, Connecticut, U.S.A. 


European Office: 3/5 Warwick House Street, London S. W. 1, England 
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PRECISION SYSTEM 


Designers and Manufacturers 


: 4 of all types of Flight 
Simulators and Training Aids 
for the Airlines and 
Air Forces of the world. 


We have been privileged 
by the award of a contract 


for the supply of a 


number of Scimitar 
Flight Simulators to 


the Royal Navy. 
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A new lightweight by 
RUMOLD 


HIGH DENSITY. WEIGHT ONLY 37 LB. 
9G FORWARD FACING. 
TIP-UP CUSHION AND CENTRE ELBOW. 
NON-ADJUSTABLE BREAK FORWARD BACK. 
PROVISION FOR FOLDING TABLE IN BACK. 


L. A. RUMBOLD & CO., LTD. + KILBURN, LONDON, N.W6 
Telephone MAlida Vale 7366-7-8 


2 FOR AERO ENGI 
a FUEL SYSTEMS 


Capable of dealing with all flow rates demanded by modern 


gas turbines. These filters incorporate the resin-impreg- 


nated-paper, elements first pioneered by Purolator. They 


give the finest of fine filtration with low initial pressure loss 


and each filter is protected by anodised aluminium end caps, 


centre tube and outer cover. They are inspected and released 
to the full standards of A.I.D. and A.R.B. procedure. 


Regd. Trade Marks: Purolator, ‘Micronic’ 


ase? 


ONE OF THE 
REGO. TRADE MARK AUTOMOTIVE 


MICRONIC FILTERS 
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DEGCA WEATHER 

for Airport 

Weather 
services 


Over 60 


! Decca Weather Radars 
are in service 


Decca Weather Radar is being installed at major civil 
airports to provide immediate and continuous informa- 
tion concerning the position, extent, development and 
movement of precipitation in terminal areas — essential 
information if the jet and turbo-prop aircraft of today 
‘ are to maintain safe and economical flight paths 


at all times. 


3 


Sound, reliable and advanced radar equipment, alied 
to a most comprehensive operational and technical 
training service, has made Decca Radar Limited the 
leading suppliers of meteorological radar in the world 


today. 


Decca Radar Limited - London - England 
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Beyond our skies 


a 


Photo. Science Museum, London. 


By courtesy of Mount Wilson Observatory, California. 


The Planets: 
Saturn 


In the middle of the seventeenth century the Dutch 
astronomer Huyghens was able, thanks to better tele- 
scopes, to inform an incredulous world that the planet 
Saturn was surrounded by a flat ring. We now know 
that Saturn’s ring system consists of a bright outer 
ring 10,000 miles wide, a brighter, broader inner ring 
16,000 miles across and separated from the outer by 
12,000 miles, and a yet further inner ring, darker than 
the other two, some 10,000 miles from the globe of 
Saturn itself. The rings consist of innumerable 
meteoric particles—rocks, stones, dust, maybe even 
icebergs—which would form a separate satellite if they 
could break away from the pull of Saturn. 

Saturn is 75,000 miles in diameter, including its 
atmosphere, but the planet itself may be only four 
times the size of the Earth. And where we are 93 mil- 
lion miles from the Sun, Saturn is 878 million miles 
distant, and appropriately colder with an average 
temperature of — 243 F. 

Happily the ancient Romans were ignorant of this, for 


He to them Saturn was the god of sowing or seed corn, and 
Kom the woollen bands which confined him to his temple 
mF will hardly have had any connexion with the planet’s 


temperature. 


GRavinE ... first in airborne 


fire protection 
equipment 


GRAVINER - COLNBROOK - SLOUGH - BUCKS 
G75 


MAY 20, 


Built 
to survive 
years 
of factory 
usage 


FREQUENCY 
SCREWDRIVERS 


Thread: 5/32. .*. 1/4" diam. 
Output: 80 watts at 
200 cycles. 


This is Bosch quality... 


@ capable of maximum capacity 
at all times 

@ fewer breakdowns-surprisingly 
low maintenance costs 

@ low voltage giving increased 
operator safety 

@ no loss of efficiency when 
ganged up 

@ 3-phase current, normal fre- 
quency 50 cycles 

@ frequency raised to 200 or 300 
cycles for high-speed work 


@ and, of course, no winding on 
the armature 


Better buy 


For full details of our range of high-frequency shears, 
drills, grinders, and sanders, please write to 


BOSCH LTD., 20 Carlisle Road, London NW9 
Colindale 0161 
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BURNDEPT LIMITED 


| This important notice is 
vital to private, club or business aircraft owners 


Appreciating your problem of heavy expense in complying with the mandatory Flight Regulations 
requirements for Multi-channel V.H.F. R/T— 


BURNDEPT LTD. are PROUD to offer 2 versions of a RELIABLE MULTI CHANNEL 
V.H.F. TRANSMITTER RECEIVER: 


| COMPACT - LIGHTWEIGHT - LOW POWER CONSUMPTION 


Designed and produced to the highest standards—yet 
Produced at a price which will appeal to the Private, Business or Club Operator 


BE.255 Transmitter Receiver BE.256 Remote Controlied Transmitter Receiver 
7-134 m/ 1. 115-134 m/cs. 
2. 5 channels pre-set and all controls on Instrument Panel. 
2. 5 channels pre-set. Additional channels available by chang- Additional channels available by Crystal change (whilst 
ing crystals (whilst airborne). airborne by the Pilot). 
! 3. Accessories : BE.255 Control Box ; Connector Kit ; Aerial 3. Comprises: BE.256 T/R; BE.256 Remote Control Box ; 
Assembly ; Mic./Tel. Headset ; Crystals for 5 channels. Connector Kit; Aerial Assembly; Mic./Tel. Headset ; 
Crystals for 5 channels. 
} Will shortly be in production and should be available at Will shertly be in production and should be available at 
approximately £140. approximately £170. 
SPECIFICATION : 
SPECIFICATION : Dimensions : TR. 11" x 74" x 43. 
Dimensions : 11” x 43” x 74 Control Box 5” x 64” x 4)” 
( Weight : 8 Ibs Weight : 94 Ibs 
; RX Sensitivity: Better than 10uv for 50 mW RX Sensitivity ; Better than 10uv for 50 mW 
| Transistorised Power Supply Transistorised Power Supply 


Consumption : 40 watts 


Consumption : 40 watts 
Aerial Impedance: 50 ohms. 


Aerial Impedance: 50 ohms 
Double Superhet Receiver 
Transistorised Power Supply : 12 or 24 v. 


A.R.B. Certificate of Approval pending—Fully Tropicalised. 


BURNDEPT LIMITED - ERITH - KENT 
Telephone : Erith 33080 


Double Superher Receiver 
Transistorised Power Supply : 12 or 24 v 


4.R.B. Certificate of Approval pending—Fully Tropicalised. 


ENQUIRIES To: CONTRACT SALES DEPT 


BURNDEPT | 
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“ Flight” Photograph, 


IN SQUADRON SERVICE 
WITH THE 
ROYAL AIR FORCE 


is HANDLEY PAGE: RADLETT + LONDON READING 
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For Goodness’ Sake—Wake Up! 


What time in this country all concerned discuss with deep serious- 
ness the relative merits of air- or submarine-launched ballistic missiles, 
our friends in Russia put up into orbit the first space vehicle, capable, 
so they tell us, of carrying a man. Less sanguine than the Americans, 
the Russians express no hope of recovering the man-carrying vehicle 
on this trip. After it has been jettisoned by command from the 
ground, it is expected to burn up. 

Surely our Ministry of Defence can now accept the fact that ground- 
launched deterrents are obsolescent. The strategic initiative must lie 
with those who exercise power in space. And we have no Authority 
in existence to plan, much less execute, such work. No wonder Sir 
Robert Renwick, president of the Radar and Electronics Association, 
last Friday night was so forthright. It is disheartening that his fine 
speech received so little publicity. A similar fate befell a letter which 
he wrote to The Times a month ago. 

Sir Robert made a vigorously determined effort to show how out- 
dated are our present long-term and reprisal policies. He clearly 
enunciated that defence in the future demands a knowledge of space. 
It is a devastating thought to consider our Minister of Defence’s pro- 
nouncements on the subject. All the political argument drones on 
around the relative merits of air- or submarine-launched short-range 
(1,200 miles) ballistic missiles. 

British development of astronautics is not only essential for purposes 
of defence and survival, it is vital for survival in the world of com- 
merce. Sir Robert reminded his audience that radar, developed for 
defence, has transformed air and sea navigation, given us the com- 
puter, provided us with automation and immeasurably advanced our 
industrial technology. 

What benefits might we not expect to develop from the work of 
a British Space Research Authority? In contrast, into what torpor 
shall we sink if we forgo our destiny beyond the atmosphere! 


Not Pennies, Please ! 


Fifty-seven years ago, the Wright brothers made their 12-sec. 
contribution to aeronautical progress which represented the beginning 
of aviation as we know it today. For the past 48 of those years, the 
Royal Aeronautical Society has annually marked the achievement 
with a lecture that has come to be regarded as the premier event of 
the Society’s lecture season. 

Famous names are to be found in the list of distinguished engineers 
who have been invited to give these lectures. According to custom, 
they are chosen alternately from each side of the Atlantic; and this 
year it is the turn of the U.K. The R.Ae.S. has, in fact, decided to 
honour the Royal Aircraft Establishment—not for the first time 
it may be noted—and its new director Mr. M. J. Lighthill, F.R.S. 

It is perhaps symptomatic of present trends in the aeronautical 
sciences that he has elected to discuss, on this important occasion, 
the part played by mathematicians. Appropriately enough, this 
authoritative reminder comes at a time when the essentiality of basic 
research and development, as well as the need to ensure its complete 
continuity, are in danger of being overshadowed by economic consider- 
ations. This is one field in which by saving pennies, pounds will most 
certainly not accrue. 
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Matters of Moment 


Our Supplement and the Competition 


IS issue of THe AEROPLANE AND ASTRONAUTICS appears on 

the first day of the Royal Aero Club’s most worthwhile 
innovation, the Business and Touring Competition. For this 
reason a special supplement has been included which covers 
important aspects of executive flying, as well as giving parti- 
culars of the many suitable aircraft available from the largest 
to the smallest. ‘ 

As regards the Competition itself, the flying will begin at 
Shoreham, today, May 20 and continye tomorrow, May 21. A 
large entry has been received, and includes nearly all the 
American and Continental types now being imported into this 
country in large numbers. 

Today, they take off from Shoreham and fly round a course 
of nearly 400 st. miles, via Lympne, Sywell and Filton, to 
determine their efficiency through a formula which takes into 
account a.m.p.g., block speeds and the number of seats. All 
seats must be occupied by adults of a certain minimum weight, 
and the aircraft are restricted from flying at their most efficient 
altitude by the requirement to fly at 500 ft. over the turning 
points for identification. ; 

Some idea of the prospects of each type may be gained from 
the table on p. 625, which includes typical a.m.p.g. figures with 
the other necessary information. The performance details will 
also assist in assessing the chances of the various types in 
Saturday's event at Shoreham, which is for engine starting, 
ground manceuvrability, and short take-off and landing. 

The Royal Aero Club reminds visiting pilots that Shoreham is 
P.P.O. throughout Friday and Saturday. About 60 aircraft 
are expected. To entertain their owners and crews the Southern 
Aero Club is organizing a dance on Saturday evening. 

Returning to the business aspect, costs in the table of specifi- 
cations are intended to give a general idea for specific utiliza- 
tions, since individual circumstances will naturally modify 
certain items, and should not, therefore, be regarded as 
universally applicable. Where appropriate, the number of seats 
taken into consideration for the seat/mile figures is indicated in 
brackets. 

All performances are at max. gross weight and S.L. and L.S.A. 
unless otherwise specified. 


We Must Have a Space Research Authority 


IR ROBERT RENWICK, president of the Radar and 

Electronics Association, made a cogent demand in London 

on May 13 for the inauguration of a natural space research 

programme and an Authority to press on with it. Points from 
his speech:— 

The pace set by astronautics in the past few years makes 
it quite clear that discussion of long-term deterrent or reprisal 
policies is ludicrous when based on intermediate and long- 
range ballistic missiles which, within a decade, may well be 
as obsolete as the mode of warfare for which they were 
designed. The rapid development of orbiting satellites for 
use as reconnaissance platforms, early warning systems and 
navigational and guidance stations makes a mockery of conven- 
tional war strategy and demands a rapid development of the 
conception of three-dimensional strategy if the Defence Budget 
of this country is to be well spent. 

It is in this very form of strategy that reconnaissance could 
be so complete and the accuracy of attack so exact that 
defence or offence will no longer need to depend on “ dirty 
bombs ” to provide the greatest area of destruction. As with 
radar in the last war, the aim of confining destruction to the 
fighting power of the enemy and avoiding the annihilation of 
the innocent, becomes more and more possible with the astute 
and effective use of space. 

The space strategist needs no H-bombs. The great deterrent 
is as obsolete as the bow and arrow! 

Defence of the future demands a knowledge of space. 
Historically, commercial and political power have stemmed 
from command of the sea and then command of the air. Now 
it is the turn of space. The hope held out in the recent 
debate on Blue Streak that consideration was being given to 
the use of this weapon to provide the initial vehicle for a 
United Kingdom and Commonwealth Space Programme, is 
therefore to be roundly applauded. 

A third partner in space with real maturity and a balanced 
temperament may well be essential to the preservation of 
civilization. This réle can properly be played by the United 
Kingdom and Commonwealth. Active co-operation by our 
European friends would make the réle even more effective, 
for it would give an opportunity to the Old World to redress 
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PRESENTATION.—As a memento of his supersonic flight in a 

Hunter Trainer at the Hanover Air Show, the German 

Defence Minister, Dr. Strauss, was presented with a certificate 

and a model of the aircraft. Making the presentation here is 

Mr. G. Anderson of Hawkers (right) while M. D. Lockspeiser, 
the test pilot (centre) looks on. 


the balance of the New. Also, what an entry into Europe. 
The common language of space would bind Europe more 
closely industrially than any Common Market. 

* 


The main deficiency in the present British set-up is a firm 
and definitive programme to launch our own satellite vehicles. 
The first and most urgent task is to rationalize this situation 
by creating a Space Research Authority—forthwith—with its 
own budget and a strong team of specialized scientists and 
technicians led by the best business brains in the country. 

* * 


The initial phases of a Space Research Authority, including 
say six Satellite launchings over the next three to four years, 
commencing with the first launching in, say, two to three years 
from now, could probably be undertaken within a budget of 
£15 million per annum over a period of several years, by which 
time the commercial advantages alone, of exploiting space, are 
certain to be so compelling that further finance would be readily 
available. 

Via these satellites (launched by Blue Streak) I see global 
communications covering the World, except for the polar 
regions, at less than one-tenth of the cost of the present out- 
dated conventional methods employing massive and expensive 
lengths of undersea and overland cables. I see telephone calls 
to all parts of the World at rates similar to those of trunk calls 
in Britain today. I see teleprinter links between companies 
throughout the World at a fraction of their present cost. The 
financial gain to the Postmaster General arising from these 
could be considerable. The effects on business are incalculable. 

* * 


I see a single satellite beaming out a television programme 
to half a hemisphere containing some of the densest population 
—transmitting one picture synchronized to a number of different 
languages on multi-speech channels. I see tens of millions 
of television receivers being installed in homes where they have 
never been installed before. For commercial television I see a 
market of hundreds of millions of people watching a single 
programme at one and the same time. The present scale of 
thinking is clearly too small. At the moment advertisers 
estimate their viewers by the thousand. By the end of this 
decade I see them estimating them in millions and anxious to 
obtain even one minute to reach this vast area of consumer 
spending. 

Can it be that the benevolence of the U.S.A. in discouraging 
us from entering the so-called expensive space race is a subter- 
fuge to hide their desire to keep the whole of this lucrative 
pie to themselves? 


R.Ae.S. Awards 


AJOR honours and awards of the Royal Aeronautical 

Society were presented last night at the 48th Wilbur Wright 
Memorial Lecture. One of the most important. the Society's 
Gold Medal. was awarded to Sir Frederick Handley Page. 
C.B.E., F.C.G.L, Hon. F.R.Ae.S., Hon. F.1.A.S., Hon. M_Inst.T.. 
for his outstanding contributions to aircraft design over more 
than 50 years. This medal is the highest honour the Society 
can confer for outstanding work in aeronautics; its award to 
Sir Frederick will be widely welcomed. He has been a member 
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of the R.Ae.S. since 1907; president of the Society from 1945 
to 1947, and an honorary fellow since 1949. 

Awards of honorary fellowship were made this year to 

Prof. W. J. Duncan, C.B.E., D.Sc., F.R.S., F.R.Ae.S., and to 
Sir George Edwards, C.B.E., B.Sc., F.R.Ae.S. Prof. Duncan is 
professor of aeronautics and fluid mechanics at the University 
of Glasgew, and chairman of the Aeronautical Research 
Council. Sir George, a past president of the Society, is 
managing director of Vickers-A:mstrongs (Aircraft), Ltd. 
_ The Society’s Silver Medal for work of an outstanding nature 
in aeronautics was awarded to Mr. R. H. Chaplin, O.B.E., 
B.Sc., F.R.Ae.S., for his achievements in the design and 
development of military aircraft. Mr. Chaplin is executive 
director and chief designer of Hawker Aircraft, Ltd. 

The R.Ae.S. Bronze Medal went to Mr. H. G. R. Robinson, 
B.Sc., A.C.G.L, for his work leading to practical achievement 
in ballistic missiles. Mr. Robinson has managed the Black 
Knight project within the ballistic missiles group at the R.A.E. 

The British Gold Medal for Aeronautics went to Mr. B. E. 
Stephenson, F.R.Ae.S., for his outstanding practical achieve- 
ments in aircraft design and development. He is director of 
engineering, Vickers-Armstrongs (Aircraft), Ltd. 

Mr. Philip Wills, C.B.E., A.F.R.Ae.S., was awarded the 
British Silver Medal for Aeronautics for his practical achieve- 
ments in the service of British gliding. Chairman of the 
B.G.A. since 1948, Mr. Wills began gliding in 1933 and in 1952 
won the individual World gliding championship. 

The Wakefield Gold Medal was awarded to Mr. E. G. 
Broadbent, M.A., F.R.Ae.S., for his contribution to aircraft 
safety through the theory of aero-elasticity. Mr. Broadbent 
has worked at the R.A.E., Farnborough, since 1943. 

Wg. Cdr. R. P. Beamont, O.B.E., D.S.O., D.F.C., A.R.Ae.S., 
was awarded the R. P. Alston Medal for his practical achieve- 
ments in flight testing supersonic aircraft. He has been chief 
test pilot of English Electric since 1947 and is now manager of 
flight operations and chief test pilot, English Electric Aviation. 

The N. E. Rowe Medal for the best lecture given before any 
Branch of the Society by a Branch member was awarded to 
Mr. J. A. Miller for his paper “ A History of the Development 
of Flight Refuelling.” This award was for the under-21 age 
group. 

Electra Accident Cause 
CCORDING to a statement by the makers, the cause of the 
two accidents to the Lockheed Electra was “the dynamic 
coupling at high speed of oscillatory movements of the out- 
board power-package and wing.” In both cases, it is believed 
that structure in the power-package area had been damaged or 
weakened—perhaps by heavy landings—before the final flights. 


ASSEMBLY LINE.—The production of Javelin all-weather 

fighters for the Royal Air Force will continue well into 1961. 

This recent photograph is of Javelin Mk. 9s on the assembly 
line in the Gloster factory. 


Photograph copyright ‘The Aeroplane and Astronautics” 
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Some external force, such as air turbulence encountered at high 
speed, then acted as a trigger to set off oscillations which 
eventually led to the collapse of the wing structure. 

In wind-tunnel tests on a model wing and nacelle, made 
during Lockheed’s intensive eight-week investigation by a 250- 
strong engineering team, oscillations were quickly damped out, 
but, after the combined nacelle and powerplant had been 
weakened to simulate the effect of structural damage, they 
established similar oscillations in the wing. 

Lockheed expects to design a “ fix ” for this condition within 
a few weeks and to be ready by July to begin modifying the 
136 Electras in service. Estimated costs of the Electra improve- 
ment programme “ will not exceed $25m.” 


Air-minded Railwayman 


R. K. W. C. GRAND has been elected president of the 
Institute of Transport for 1960-61. A member of the 
British Transport Commission and a former general manager 
of the Western Region of British Railways, Mr. Grand has had 
a long and distinguished career in the sphere of rail transport. 
He has also played a considerable part in the development of 
air transport in the United Kingdom. 

In 1933, when the railways became interested in the possi- 
bilities of domestic air transport systems, he was responsible 
for the introduction of the first railway-operated air service 

-between Cardiff and Plymouth. Later, he was appointed to 
the board of Railway Air Services and of Great Western and 
Southern Air Lines, Ltd. He subsequently became chairman of 
Guernsey Airways, -Ltd., Jersey Airways, Ltd., and Channel 
Island Airways, Ltd., a director of British and Foreign Aviation, 
Ltd., and chairman of Olley Air Services. 


A Chance for Youngsters 

ROM the S.B.A.C. comes a reminder that the closing date 

for applications for the 1960 John de Haviliand award, 
which is valued at £400, is May 31. Hitherto, the award has 
been used to provide financial help for boys wishing to take up 
an apprenticeship in the industry. This year, however, it ts 
to take a new form. Applicants are invited to make their own 
proposals for the use of the money—for example, for travel, 
academic study at home or abroad, or technical training in 
Britain or overseas; related, if possible, to aircraft industry or 
airline operation. 

Candidates, who must be between 18 and 25 years of age, 
should intend to make a career in the aircraft or airline 
industries. Apprenticeship or postgraduate training in some 
aeronautical activity will count in their favour. 

Applications should be sent to the S.B.A.C., 29 King St., 
London, S.W.1, together with a certificate of character and 
record of achievement, and a written agreement from the 
candidate’s employer that he will be released for a year if he 
wins the award. The period for use of the award should not 
start before August or September. 
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Matters of Moment 


More About the U-2 


URTHER information about the Lockheed U-2 incident 
makes it clear that the U.S. has carried out high-level 
reconnaissance flights near and over Russia for several years. 
It appears that weather-research flights with U-2 aircraft, and 
probably reconnaissance missions also, began in 1956. 

With the current widespread interest in the U-2, some more 
details about this remarkable aeroplane—-which was designed 
in 1954—are coming to light. With an 80-ft.-span high-aspect 
ratio wing it was initially powered by a special high-altitude 
version of the Pratt & Whitney J57 turbojet. Several versions 
of the aircraft have been produced; and according to American 
reports, the one lost over Russia had a higher-powered J75 
turbojet which permitted it to reach a maximum altitude of 
about 90,000 ft. Progressive structural and tankage improve- 
ments have probably increased the altitude and range 
performance of the aircraft. Certainly the alleged Peshawar- 
Bodo flight would demand a range cf more than 3,000 miles. 

Early U-2s had a gross weight with slipper tanks of 17,270 Ib.; 
total tankage was 995 gal. Cruising speed at altitude was 
460 m.p.h. true. Range was 2,600 statute miles with slipper 
tanks, or 2,200 miles without them, allowing 100-gal. reserve. 

According to Aviation Week, the U-2 lost on May 1 was 
not intercepted at 65,000 ft., as claimed by Mr. Khrushchev, but 
had an engine flame-out at about 90,000 ft. It had come down 
to 37,000 ft. in an attempt to relight the engine when the last 
radio contact was made with the pilot. The structure of the 
aircraft exhibited in Moscow was not damaged as badly as it 
would probably have been if hit by a missile; the recovery 
of reconnaissance and cockpit equipment from the wreckage 
suggests that the U-2 was relatively undamaged when recovered. 

This incident suggests that Russian air defences are not as 
effective as they might be and that high-altitude cruising offers 
considerable protection against interception. It is interesting 
to note that a considerable over-the-target altitude has been 
specified for Britain's Mark 2 V-bombers. 

It has been reported that a future reconnaissance aircraft 
produced by the U.S. will operate at supersonic speed above 
100,000 ft. It will have a lightweight structure and use high- 
energy fuel. 

Russia’s Embryo Spaceship 

AST week we posed the question: “ Still No Soviet Astro- 

nauts?”™ The orbiting on May 15 of a 4}-ton Russian 
spacecraft containing a dummy astronaut, complete with 
pressurized cabin, oxygen equipment and food containers, sup- 
ports our contention that, contrary to certain Russian state- 
ments, there has been much behind-the-scenes activity with 
“ man-in-space.” 

Tass has described the latest Soviet space-vehicle as a 
“ satellite-spaceship.” Its total weight, in orbit, minus the final 
stage of the carrier rocket, is given as 4 metric tons 540 kg. 
(10,000 Ib.), including a fully equipped life-size pressure cabin 
weighing 24 metric tons. 

As in the case of the earlier Sputniks, the new satellite is 
pursuing an orbit which is inclined at 65° to the Equator. 
According to Tass, the orbit is nearly circular at about 320 km. 
(199 miles), but an American tracking station gave the apogee 
(greatest distance) as 226.7 miles and the perigee, 188.5 miles. 

The present experiment is regarded purely as a test of the 
life-support system, and the control and separation equipment; 
recovery of the pressurized compartment will not apparently 
be attempted. “ After checking its proper working,” said the 
official statement, “ the cabin will detach itself from the space- 
ship and will fall to Earth disappearing in the lower layers of 
the atmosphere. The launching was undertaken to perfect and 
check the satellite-spaceship system, ensuring its safe flight and 
control, its return to Earth and the necessary conditions for 
the space crew.” 

The comprehensive nature of the equipment installed, which 
accounts for 1,477 kg. of the payload, is shown by the further 
information given by Tass that “the spaceship is equipped 
with a ‘signal’ radio-transmitter operating on a frequency 
of 995 Mics., both in the telegraph and telephone regimes.” 
(The latter is taken to suggest a test of two-way voice com- 
munication by means of a tape-recorder in the satellite.) The 
statement continues: 

“ Besides this transmitter, the spaceship is fitted out with 
special radio equipment to play back data on the operation 
of its instrumentation and for the exact measuring of the 
orbital elements. Power supply for the scientific and measuring 
instruments is provided by chemical and solar batteries.” 

Russia gave no hint of the intention to launch a new satellite, 
but the prospect of a new space-excursion on the eve of the 
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Summit conference had not been overlooked by Western 
observers. Indeed, the flight of the Lockheed U-2 aircraft over 
Russia has been linked in some American reports with the 
existence of a space-rocket launching base on the supposed 
route of the intruder, at a centre called Tyura Tam near the 
Aral Sea. Earlier reconnaissance flights, it is suggested, had 
secured photographs of this base which showed a 200-ft.-tall 
rocket being prepared for launching. 

It is evident that the multi-stage rocket that orbited the 
44-ton Soviet “spaceship” was of considerable size. The 
first-stage booster would probably be in the 1,000,000-Ib.s.t. class 
comprising a cluster of ICBM engines. It will be recalled 
that a new powerful space-booster was test-fired from European 
U.S.S.R. 7,760 miles into the central Pacific on Jan. 20, 
depositing a “dummy” re-entry body 1.25 miles from the 
appointed target. The re-entry body was described as a 
“marker” for the purpose of trials which, in actual space 
experiments, would be replaced by an active third stage. A 
second test firing took place over the same distance on Jan. 31. 

Although precise details of the new launching vehicle are 
not available, a comparison of the effective payload with respect 
to the payloads of available and projected American space- 
boosters will help to put the vehicle in perspective. The current 
Thor-Agena B is capable of orbiting about 1,500 Ib. at 300 
miles; Atlas-Agena B will lift “ more than 5,000 Ib. into a close 
Earth-orbit.” Atlas-Centaur, with a lox-hydrogen second stage, 
will raise this to about 7,400 Ib., which is still more than 
2,500 Ib. short of the Soviet achievement. 

Only when the giant Saturn booster is available will it be 
possible to exceed the performance of the Russian rocket. 
With second and third stages employing lox-hydrogen, Saturn 
should be capable, perhaps in three or four years, of launching 
a payload of 25,000 Ib. at 300 miles. 

Thus, it is clear that the present Soviet space-booster stands 
somewhere between the Centaur and Saturn in payload capa- 
bility. In the final analysis, Russia has a clear lead over the 
United States in large rocket boosters. 

On the other hand, America has achieved great success with 
smaller payloads containing ingeniously miniaturized research 
equipment. This particularly applies to Explorer I which first 
discovered the inner Van Allen radiation belt and to the 94.8-Ib. 
solar probe, Pioneer V, which has broken all records by signal- 
ling back to Earth information over millions of miles. 

However, in terms of getting man into space, it may be noted 
that lack of more potent rocket vehicles than the Atlas has 
restricted the weight of the McDonnell ballistic space-capsule 
to about one ton. This is a serious limitation when it comes 
to providing adequate life-support systems and safe re-entry 
conditions. It may be significant that the payload of 10,000 Ib. 
already achieved by the latest Russian rocket would permit the 
orbiting not merely of a ballistic re-entry capsule but a small 
orbital boost-glider of the Dyna-Soar class. 


Sir Archibald MelIndoe 


A LARGE and distinguished congregation attended the 
Memorial Service to Sir Archibald McIndog, C.B.E., M.B., 
Ch.B., M.Sc., F.R.C.S., at St. Clement Danes, the R.A.F. 
Church, on May 12. Senior members of the Services—among 
whom the Royal Air Force representatives predominated—were 
there in large numbers; and so, too, were leading members 
of industry, of Government Departments and of the medical 
profession of which Sir Archibald was such an eminent mem- 
ber. The Address was given by Sir James Paterson Ross, 
K.C.V.O., F.R.C.S., president of the Royal College of Surgeons. 
Sir Archibald McIindoe will be remembered by many of our 
readers for his Wartime plastic surgery on injured R.A.F. and 
Allied air force personnel. And from this came the renowned 
Guinea Pig Club, of which he was the founder and president, 
composed of some 600 of those he tended during the War. 
The Club was founded with the object of ensuring that its 
members did not suffer want because of their disfigurement. 
Born in 1900, Sir Archibald received his medical training 
at the Otago Medical School, the Mayo Clinic and St. 
Bartholomew's Hospital. During the course of a remarkable 
career as a plastic surgeon he held a number of important 
appointments. He was, for example, Consultant in Plastic 
Surgery to the Royal Air Force and Surgeon-in-Charge of the 
Queen Victoria Plastic Surgery and Jaw Injury Centre at East 
Grinstead. And his close association with the Royal Air Force 
was further strengthened by his presidency of the R.A.F. 
Reserves Club in whose affairs, since 1956, he played an active 


part. 
Mr. C. F. Cook 


E regret to announce the sudden death, on May 14 at his 

home at West Harrow, of Mr. C. F. Cook. He retired 

in 1956 as works director of Temple Press Limited after 33 
years’ continuous service with the company. 
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Confused Feeding 


AST week, we breakfasted in London and reached New 
York in time to lunch there. It is true that travellers of 


many other nations travelled at the same sort of speed. It is 
true also that our experience was only possible because time in 
New York is five hours later than it is in London. Never- 


theless the relative mealtimes emphasize the facility of travel 
which has followed the introduction of jet transatlantic services 
by B.O.A.C. with the Comet more than 18 months ago. 

As one of the small select band who took part in the first 
record-setting achievements of a passenger jet, the two-hour 
flight to Rome in March, 1950, it was something of a fulfilment 
to become one of the daily thousands who 10 years later do 
the daily transatlantic transit as a development of that 
British pioneering achievement. Then the aircraft in 
which we travelled was furnished with recording gear and 
analytical installations. Only partial pressurization was 
obtained and a walk up the unupholstered cabin to the flight 
deck was hard on the labouring lungs. 

In the Boeing 707, cabin pressure, pace Mr. Alastair Cook, 
is maintained at 7,000 ft. (not 2,000 ft.) and the furnishings 
are as fine as can be imagined. They provide comfortable 
transportation for ten dozen people. 

In consequence it was with no sense of pioneering that we 
drove off to London Airport the other morning to join one’s 
fellow guests in the B.O.A.C. lounge a little before 8 o'clock. 
We had anticipated the Corporation’s hospitality with a light 
breakfast of tea and toast. It might have been better if we had 
pondered on the paradox of time in these jet-linked days for it 
was not until lunchtime in England that we ate the expected 
airborne-breakfast, and the fact that it was of such magnificence 
as to represent a lucullian city luncheon only emphasized how 
hungry we had become. 

By the time the meal was being served it was a couple of 
hours or more after take-off In taking stock of our surround- 
ings and neighbours we almost failed to hear the starting of 
the Rolls-Royce Conway by-pass turbines which confer out- 
standing economy and performance on the Boeing. Indeed, 
inside the cabin the noise of their starting was no more 
conspicuous than the modifications which the painstaking 
investigations of the Air Registration Board had required 
installed and so postponed the introduction into service of 
B.O.A.C.s fifteen machines. 

As our jetliner moved away as low slung, and as smoothly, 
as a Cadillac to begin the long trek out to the runway, we 
recalled the anxious discussions about the overpowering thirst of 
turbines for their fuel and the belief in the early days of the 
Comet’s singularity that tractors would be necessary if all the 
fuel were not to be burnt while taxi-ing. ; 

We were off the ground in 
around 35 seconds and certainly 
in that time not more than half- 
way down the runway. In the 
quietude of the cabin conversa- 
tion rattled on. Far below the 
local residents were no doubt 
grumbling about another jet, not 
realizing that if they were to 
measure the intensity of the noise 
reaching them it would have 
shown the marked improvement 
brought about with the intro- 
duction of the by-pass. (See our 
issue Jan. 15 for Conway/707 
drawings and description.) 

It certainly does not seem 15 
minutes later when Captain 
Stoney’s voice comes through 
to announce that we are at 


ANGLO-AMERICAN OCCASION.- 
Visiting British aviation writers in 
front of the Eland-engined Convair 
540 of Allegheny Airlines at Phila- 
delphia recently, after a convincing 
demonstration of one-engined 
capability. L. to R. Peter Brennan 
(A. A.); Wm. Ehart (Napier U.S.A.); 
John Stroud; Delia Diaz and Susie 
Gunder (A. A.); the Editor; M. 
Ramsden; R. Allen; Derek Wood; 
Capt. Wm. Riggle (A. A.) and Capt. 
Willis L. Petrie (A. A.). 
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Over the Atlantic 


16,000 ft. over Bristol and are about to begin our climb to 
36,000 ft. Ten minutes later over Strumble Head the cabin 
pressure reads 5,900 ft. on our pocket aneroid. It has risen 
to 7,000 ft. by 9.38 when the captain reports we are at 36,000 ft. 
over Tusker Rock 

As the aircraft and the morning drone on, we are fortified 
with cups of tea or indeed whatever beverage we like, and 
snacks of this or that. When someone interrupts the conversa- 
tion to announce that we took off at 121,000 kg. and that we 
are cruising .82 Mach, say 480 knots true air speed, the oppor- 
tunity seems ripe to survey the cabin. It is at once clear 
what a fine job has been done by Gaby Schreiber, consultant 
to B.O.A.C. for interior design. Analysis of colours and 
materials and lighting is always difficult; the sum of the whole 
amounts to an impression which careful addition of the com- 
ponent parts might not have indicated 

The B.O.A.C. Boeings are arranged to carry 34 first-class 
passengers and 97 in the economy class on the London—New 
York services. The former have wide, comfortable seats at 
42-in. pitch arranged two abreast each side of the wide aisle. 
In spite of the trarfic congestion arising from the busy services 
of three stewards and six stewardesses on this proving flight, 
passengers insist and are able to squeeze past the food trollies. 
The economy seating at three abreast and closer pitch is more 
cramped. Nor do the latter have the excellent table and locker 
placed between the pairs of armchairs in the first-class. But 
then what are the first-class passengers paying another £150 
for? On a seven-hour crossing it is no test of Spartan endur- 
ance to save so much money. 

This subject of fares reminds us that the question of the 
new arrangement that B.O.A.C. is discussing with Cunard was 
aired during the trip. It is, of course, something which Imperial 
Airways, that staunch utilizer of British aircraft in the days 
before the Second World War, had inaugurated. Today the 
proposition appeals to B.O.A.C. staff who speculate whether 
special trips at one-tenth of full fare will rate for the sea 
return. 

We admit to prejudice. It is nearly 40 years since we last 
travelled on the Atlantic by steamliner and we have no wish 
to spend time cooped up in a slowly moving and rolling ship. 
But there are, we know, plenty of folk only too anxious to 
dash over by air to do their business and then to relax on 
the homeward trip with Cunard, 

Yet in spite of the speed of transportation there is nothing 
dashing about air travel in the air-conditioned luxury of the 
modern jet. The problem is that of sorting out the human 
rhythms which are conditioned to run by Sun time. Today 
in North Atlantic latitudes the aircraft can drone its way at 
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the same speed as the shadow of night follows the setting Sun 
around the Earth. Eating and sleeping call for selective control. 

Admittedly, our thoughts were somewhat less clear than this 
after the lucullian meal to which we have already referred. 
We did look down during its lengthy duration to see the ever- 
moving white hairlines on the blue, blue sea 40,000 ft. below 
marking Atlantic rollers. 

By the time the eating was finished we were able to discern 
that the white lines were moving no more and as we descended 
to a landing at Gander, for this was a proving flight, we 
discovered that the blue, blue sea was frozen and the white 
lines were snow or ice. Lower and lower. The glacial land of 
Newfoundland appeared. Some green in the grey smears of 
trees became apparent. 

On the sunny runway at Gander it seemed strange to realize 
that the grubby grey banks alongside the runway were piled 
up snow which seemed in no hurry to melt even in the warm 
sunshine. It was around 2 p.m. B.s.t. when we landed. One 
wondered what the future of the splendid new airport building, 
opened by the Queen on her recent trip, will be. Perhaps, as 
the airliner visits become fewer, local traffic will increase. 

Three hours later someone was pointing out the American 
coastline at Boston. At 35,000 ft. we were told we should be 
at New York in 30 minutes. We had earlier been told, alas, 
that weather at New York was not good. Low cloud and 
300-ft. ceiling were mentioned. We do not wish to suggest 
that there is anything Jonah-like about editorial passengers 
but how seldom do we arrive in fine weather at New York. 

But these unwelcoming conditions demonstrated that the jet 
can be held by air traffic control. One has to report that circling 
in a jet in cloud seems to be less wearing on the system than 
doing so in a piston-engined aircraft. Of course, it does not last 
so long though perhaps this is offset by the thought of other jets 
similarly engaged. 

Our landing in due time was smooth indeed. Much smoother 
than that of the T.W.A. 707 which came in to land on instru- 
ments some three hours or so later. Came in too far down the 
runway, tried to overshoot but the partially retracted under- 
carriage collapsed as it encountered the runway again. 

Our watch showed that it was 6 p.m. B.s.T. when we landed 
at Idlewild but the lighting and the plentiful clocks made it 
quite clear that it was | p.m. in New York. As we had our 
lunch in the air, we were glad to forgo another. 

Idlewild is becoming a most handsome place. The widely dis- 
tributed termini, operated by the individual airlines, have dis- 
tinctive, but not too distinctive, architecture. Set around with 
broadly swinging highways and the wide acres of smoothly 
trimmed grassland being planted with new trees everywhere, it 
certainly bears no resemblance to those grimy docks and ports 
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whence the aeroplane has wrested so much passenger traffic. 
There seems no reason to suppose that the modern airfield 
need become grimy and depressing as the airlines begin to wrest 
away the freight traffic from ships. Primarily we suppose it was 
the coal-engendered steam power which made the dirt. 

As we drove into New York by the three-lane highways it 
was borne upon us that there are no traffic lights on the route 
to the middle of the town. We went in by way of the Midtown 
tunnel. Next day on our way to Philadelphia we went out to the 
airfield by way of the Triborough Bridge, still no traffic lights. 

Only one thing upset us as we checked into the homely 
Hotel Commodore, the next official engagement was a cocktail 
party at 8 p.m., indeed a friendly invitation. To an incomer 
from England this represented a party at | a.m. next day. Yet 
in spite of the gap since lunch, how could one eat dinner 
before cocktails? We solved the problem by making a high 
tea (at 10 p.m. B.s.1T.) of New York sandwiches with coffee 
and then firmly went to bed after the cocktail party. 

It is not enough to say that the return trip was the same 
in reverse. It is almost as confusing to fly into night as it 
is to fly away from it. If you leave New York as we did 
on our return at 10.10 am. New York time you will be 
fortified by only a light breakfast. You will probably not 
have realized that only one man-sized meal awaits you on 
the aeroplane. It is certainly surprising as this late luncheon 
is served to you to feel that a crepuscular shade is in the air. 

Since 6 hr. 42 min. from New York makes it only four 
o'clock in the afternoon what can all these glimmering lights 
portend? It is hard to realize that this is London around 
10 p.m. 

In such complex states of mind it is not calculated to warm 
one’s heart to find that things have not moved with the times. 
On our particular trip there was positive acceleration through 
immigration but the unhappy Customs were just unable to cope. 
There is not enough accommodation nor staff in the poverty- 
stricken makeshift North terminal buildings. We waited for 
an interminable period which friends assured us was at least 
three-quarters of an hour. Our American co-passengers, con- 
cerned at our concern for their comfort, assured us that it 
used to be just as bad at Idlewild. They just stood around 
and refused to be put out. To make the whole dreary business 
of waiting even more pointless, the overburdened Customs 
officers when they did arrive were extremely charming and 
could not have been more helpful. 

Let us hope that the increasing irritation caused by such 
delays will reach the ears of Members of Parliament. One 
of them might be constrained to ask just how much in revenue 
is secured by the Customs from air passengers.—t.J. 


Kidlington Sales and Prospects 


S facts and figures accumulate, the 

success of the Shackleton Supair- 
market of Kidlington over the week-end 
before last becomes more and more 
striking. Figures supplied by Pressed 
Steel Flying Control show a peak attend- 
ance of 175 aircraft. On Saturday, 
May 7, movement figures totalled over 


470. What a good thing that so many 
of the aircraft present had radio! 

In the new aircraft park there were 30 
different aircraft. For immediate sale in 
the used aircraft park there were 44 craft. 
Numbers in the parks for visiting aircraft 
obviously fluctuated all the time but a 
high figure of 85 was reached one day. 


So much interest, it is to be hoped, 
foreshadows substantial business. Last 
year when figures were finally agreed, a 
total of 104 sales was credited to the 
Kidlington Show. This year it is con- 
fidently expected to reach 12. Lest any- 
one should think this figure of not much 
commercial significance, it needs to be 


pointed out that an average price of 
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= @&)2] £10,000 per aircraft would not be out of 
, place. A high figure will be welcome 


=~ men as the Show has to be financed partially 

, by a fee on the exhibiting of new aircraft 

; oat by tenants of the aerodrome) and 
— ya 


%0 brokerage on sales achieved 
through the exhibition. 

Learning from experience the 
organizers propose that next year new 
aircraft will be demonstrated from, say, 
13.30 hr. to 15.30 hr. on the Saturday 
during which time no used or visiting air- 
craft will be allowed to fly. This should 
be welcome news to exhibitors of single- 
seat aircraft. 

Another point of importance is how 


and small children. Not only would 
entrance to the new aircraft park be by 
invitation only but a public enclosure 
would be provided, according to one pro- 
posal now current. 

Such planning for the future is to be 
commended. It will be interesting to see 
how much debate there is for and against 
these ideas. 
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Aviation News in General 


PIAGGIO ORDER.—The Italian Air 
Force has placed an order for 21 Piaggio 
166 light twins for communications 
duties, following intensive 100-hr. flying 
trials with the first prototype by 
Aeronautica Mititare. The trials led to 
an increase in the planned order from 
16 to the present figure. From Jne. 15, 
the basic price of the standard civil P.166 
is being increased to £34,500. 


HIGH JUMP.—Five parachutists of 
the Stapleford Swallows, led by F.A.L. 
representative Mike Reilly, jumped from 
a D.H. Otter flown by Wg. Cdr. Moone 
at 19,500 ft. on Saturday, May 14, for 
a new U.K. group delay record. In 
excellent weather conditions, the para- 
chutists maintained a free fall of about 
92 seconds, and landed in close vicinity 
to Stapleford airfield, Essex. 


ALL-WEATHER LANDING. — The 
U.S. Navy has ordered four complete 
Bell AN/SPN-10 automatic landing 
systems, three for installation aboard 
aircraft carriers and one for pilot 
familiarization at an air station. This 
initial contract is worth $4.3 million and 
delivery is expected to start in 18 months. 


MANCHESTER CONTROL.—As an 
experiment all flights in the Manchester 
control zone will be subject to air traffic 
contro] at all times from May 29 
onwards. These procedures will become 
permanent if no undue traffic delays or 
restrictions occur during the experimental 
period. 


BOEING INCIDENT.—A_ T.W.A. 
Boeing 707 landed at Idlewild on May 9 
while the undercarriage being 
retracted after the captain had decided to 
go round again. The aircraft touched 
down on the runway with the under- 
carriage partially retracted and skidded 
for 2,000 yd. on the two inner engine 
pods. A friction fire was quickly 
extinguished and no one was injured. 


HELICOPTER DELAY.—B.E.A. does 
not now expect to start scheduled heli- 
copter operations before the summer of 
1962. An order for two helicopters will 
be placed later this year when a final 
decision has been made between the 
Sikorsky S-61, the Vertol 107, the 
Bristol 192C, and the Westland Wiltshire. 


COACH-AIR SERVICES. — Channel 
Airways in collaboration with Southdown 
Motor Services will offer coach - air 
services between London and Jersey, 
Guernsey and Paris this summer. The 
air portion of the journey will be from 
Shoreham with coach connections from 
several towns in southern England as 
well as London. The journey time will 
be 5 hr. 15 min. from Victoria Coach 
Station to Le Bourget, and under five 
hours to Jersey. 


PAKISTAN FIRST.—A_ Pakistani 
flight crew operated the Boeing 707 
service from London to Karachi for the 
first time on May 16. Pan American 


FIRST FLIGHT.—On May 3, this West- 
land (Saunders-Roe) Wasp powered by 
a de Havilland Gnome turbine made a 
successful first flight at Eastleigh. Flown 
by Mr. K. M. Reed, the helicopter was 
airborne for some 45 minutes. 
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crews have been operating this service 
since Mar. 7, while Pakistani crews were 
under training. 


MEXICANA COMETS.—No agree- 
ment had been reached at the time of 
going to press between Mexicana and 
the Mexican pilots’ union, which has 
refused to fly the Mexicana Comets with- 
out a new contract. One Comet has been 
delivered to Mexico, another is awaiting 
delivery at Hatfield and the third is under 
construction. 


PACIFIC PROPOSALS.—C.A.B. staff 
investigating the pattern of U.S. air ser- 
vices across the Pacific have suggested that 
Pan American should be granted a New 
York-Far East route via Los Angeles or 
San Francisco but without transcontinen- 
tal traffic rights. A central Pacific route 
has been suggested for Northwest Air- 
lines from Los Angeles and San Fran- 
cisco to Tokyo via Honolulu. 


FIRST TO MOSCOW.—Eagle Air- 
ways operated the first commercial 
charter flight to Moscow last week. A 
Viking left London Airport on May 14 
with 29 members of the Victoria League 
and is to return on May 22. The charter 
was arranged by London travel agent 
John Ferer. 


LOST ECHO.—An attempt to orbit a 
100-ft.-dia. Echo inflatable satellite at a 
height of 1,000 miles failed on May 13 
because of a fault in the second stage of 
the Delta launching rocket. Tracking 
stations, including Jodrell Bank, were 
standing by to use the sphere as a 
reflector for experiments in long-distance 
radio communication. 


SPACE PLANNERS.—On May 10, 
Lord Hailsham, Lord Privy: Seal and 
Minister for Science, received a deputa- 
tion from the British Interplanetary 
Society led by Dr. L. R. Shepherd (chair- 
man), Mr. A. V. Cleaver (past-chairman), 
and Mr. Woodrow Wyatt, M.P. The 
deputation put forward the case for a 
programme of space _ development 
embracing the U.K., Australia and 
Western Europe, based on a British 
launcher. 


SIGHT REGAINED. — The US. 
weather satellite Tiros I is again taking 
detailed cloud pictures over Russia and 
Communist China after a fault in the 
timing mechanism corrected itself. NASA 
emphasize this does not permit the high- 


resolution TV camera to secure pictures 
of reconnaissance value. 


SPACE GARBAGE.—-It is reported 
that the Atlas ICBM is being fitted with 
an explosive charge designed to fragment 
the main stage after separation of the 
warhead re-entry body. This would 
scatter “radar chaff” over a wide area 
making detection extremely difficult. 


ANTI-ORBITAL.—Gen. Thomas D. 
White, U.S.A.F., has suggested that the 
B-70 “ Valkyrie” Mach 3 bomber could 
be used as a carrier for anti-satellite 
weapons. 


NOSE-CONE BLANKET.—A_ thick 
blanket of helium around a space-capsule 
has been suggested by the Jet Propulsion 
Laboratory, CALTEC, as protection 
against re-entry heating. 


LOCKHEED IN EUROPE.—Mr. J. B. 
Pitkin has been appointed Lockheed’s 
European F-104 project director—a new 
Lockheed post. Mr. Pitkin will have his 
headquarters at Koblenz, West Germany. 


BRISTOL APPOINTMENT. — Mr. 
J. B. Mackirdy, who has been deputy 
chief inspector of Bristol Aircraft, Ltd., 
since 1954, has been appointed works 
manager of the company’s guided 
weapons factory at Cardiff. He succeeds 
Mr. R. A. Burden, who is leaving to join 
The Pyrene Co., Ltd. 


CELLON RETIREMENT.—M‘. W. F. 
Wilson, technical and works director of 
Cellon, Ltd., is to retire from the com- 
pany’s board. He has accepted the 
appointment of consultant to the Group. 


JOINING VICKERS.—Air Marshal 
Sir Geoffrey Tuttle, K.B.E., C.B., D.F.C., 
has joined the Vickers-Armstrongs (Air- 
craft) team at Weybridge. We understand 
that in this appointment he will assist Sir 
George Edwards in his new duties asso- 
cited with the new British Aircraft 
Corporation. 


AEROBATIC LOSS.—We regret to 
record the death of Mr. Elwyn McAully, 
well-known aerobatic pilot of the Tiger 
Club, who was killed on Friday, May 13, 
while practising at Little Snoring airfield, 
Fakenham. He was chairman of the 
Fakenham Flying Group, with whom he 
also instructed, and his displays in the 
converted Tiger Moth, in which he was 
killed, had been a prominent feature of 
many flying meetings. 
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Caribbean Service Plans 
HE new third-class service between the U.K. and the 
Caribbean, to be introduced on Oct. 1 (see our issue for 
Apr. 15), will operate at a frequency of one round trip a 
month on the route London-Bermuda-Nassau. The service 
will be shared by B.O.A.C. and Eagle Airways (Bermuda), each 
providing six flights a year. 

Neither company was able to tell us last week the type of 
aircraft to be used, but the choice for Eagle lies between the 
Douglas DC-7C and the Britannia 318, and B.O.AC. is 
expected to use either Britannias or Comets. The maximum 
number of seats to be available each month is therefore likely 
to be not much above 100, to be divided between Nassau and 
Bermuda. Fares for this new class of service will be £85 single 
and £153 return to Bermuda and £90 single and £162 return 
to Nassau. 

Also from Oct. 1, Eagle Airways (Bermuda) will operate a 
weekly service over the same route with first and economy 
class accommodation, at the new IATA fares due to come 
into force on that date. This will be the first scheduled 
passenger service ever operated across the Atlantic by a British 
independent carrier. 


Vanguard Progress Report 

ITHIN the next few days, B.E.A. expects to start its crew 

training programme on the Vickers Vanguard, which is 
scheduled to go into service on Jly. 1. With six aircraft due 
for delivery this year, the Corporation has an initial require- 
ment to train 10 complete crews, and the Vanguards will be 
flying extensively from Stansted for the next few weeks. From 
July, they will be wholly employed at first on the routes from 
London to Paris and Brussels, on which exceptionally heavy 
bookings are already being recorded for the coming season. 

In response to an inquiry from THE AEROPLANE AND 
ASTRONAUTICS last week-end, the makers provided the following 
details of Vanguard flight development. 

“ The first production Vanguard 95is are now being prepared 
for delivery to B.E.A. and the remaining part of the C. of A. 
programme is being completed by a single development aircraft. 
G-AOYW. This was the first Vanguard to fly and, though owned 
by Vickers, it is basically a Type 951 production aircraft. 

“ Four of the six B.E.A, Vanguard 951s have also been used in 
the flight test programme. The total flying logged by all seven 
Vanguards at May 13, was 1,357 hours. 

‘G-APEA, "B and 'C are in process of conversion to delivery 
standard, which involves the removal of varying amounts of flight 
test equipment as well as the embodiment of all pre-delivery 
modifications, 

G-APED completed the 200-hour overseas route proving 
rogramme on May 7 and should shortly be transferred to B.E.A. 
or crew training purposes. It will be followed by G-APEE, though 
both aircraft will return to the manufacturers for final detail 

modifications before they are formally handed over. Thus G-APEF 


THE NEW LINE.—All but one of the Boeing 707s in this line- 

up at Seattle have the new tail modifications, described in 

detail last week. From front to rear are Conway-engined 

707-420s for Varig. Lufthansa and B.O.A.C., a -120 for Western 
and an unmodified Pan American -320. 
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is likely to be the first B.E.A. Vanguard delivered in_ final 
production form. 

Delivery of the six V.95ls during ey and summer 
of 1960 will complete the first part of s order for 20 
Vanguards. The remaining 14—all V.9535— wil be delivered next 
year. Meanwhile, the first T.C.A. Vanguard 952 has been 
completed, the second is in the flight shed and nine more are in 
various stages of the final assembly line.” 


The Wind of Change 


OLLOWING the resignation of Sir George Cribbett (see 
last week’s issue, p. 571) B.O.A.C.’s board has appointed 
Mr. Keith Granville, C.B.E., as full-time chairman of B.O.A.C. 
Associated Companies with effect from Jne. 30. Until that 
date Lord Rennell, who was deputy chairman, will continue 
to act as chairman. 

Mr. Granville will vacate his present position as deputy 
managing director of B.O.A.C. to which he was appointed 
in 1958. He has been in air transport since 1929. After 
holding a number of overseas posts with Imperial Airways 
and, later, with B.O.A.C., he was appointed assistant traffic 
director in 1943, traffic manager in 1944, sales director in 1950 
and commercial director in 1956. 


rey 
Purbojet Year 
ITH something like 130 turbojet transports in service by 
the end of last year it is beginning to be possible to 
estimate Some of the effects of their impact and to comment 
on initial experience. In the 1959 annual report of the Inter- 
national Civil Aviation Organization quite a lot is said about 
these effects even though the turbojets do not yet account 
for a major part of the capacity being offered by the World's 
airlines. 

The report makes it clear that this preliminary experience is 
necessarily inconclusive, but points to the good serviceability 
and reliability recorded and to the excellent safety record so 
far. On the other hand, results in terms of operating ‘costs 
and block speeds have been less encouraging. 

The three U.S. carriers—American, Pan American and Trans 
World—who operated 707s during the first three quarters of 
1959 recorded unit operating costs, in cents per seat-mile, 
varying between 1.65 and 2.74, with an average figure of about 
2 cents. This is similar to that recorded for the operation of 
Viscount 745s, DC-6s, DC-7s and, more recently, Electras. 
The situation will no doubt improve, but the results may be 
significant and suggest that the airlines’ financial position may 
become even less attractive when more big turbojets are 
delivered and the average load factor—which ran at about 
90°, during the first year of 707 operation—begins inevitably 
to fall. 

The same three carriers recorded, during the same period, 
block speeds of only about 445 m.p.h. by comparison with an 
anticipated figure of 465 m.p.h. or better. Here, too, experience, 
higher engine powers and modernized A.T.C. procedures may 
improve the situation—but only on a long-term basis. 

As a consequence of the re-equipment programme, the 
number of used transport aircraft offered for sale increased 
considerably in 1959 and will obviously continue to do so, with, 
possibly, a total number of 1,200-1,800 aircraft passing through 
the market, or remaining on sale, before the end of 1961. In 
1959 the supply was already exceeding the demand from smalle: 
airlines and non-scheduled operators. ~-% have been 
the all-cargo versions of the DC-3, DC-4, DC-6 and L-1049 


(Continued on page 605) 
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Pat Keeler 


( Sundridge-Southern Solvents Co. Ltd.) 


buys an 
executive aircraft 


Pat’s company has reached the stage 
where an executive aircraft has be- 
come a necessity. It is needed so that 
he and his top executives can fit 
factory inspections, meetings with 
distant clients, conferences at head 
office, into a tight schedule. 

But a plane like this costs money — 
alot of money. That’s why UDT is 
being asked to help. Thanks to UDT, 
the aircraft will be paid for over a 
period, during which the company 
will have the use of it. So it will help 
pay for itself out of increased earnings. 
Growing companies like Sundridge- 
Southern are the builders of this 
country’s new prosperity. By helping 
them, and the people who work in 
them, UDT is contributing towards a 
better life for us all. 


UDT HELPS PEOPLE 
TO FLY THEMSELVES, TOO 


UDT will give you financial 
help for approved flying training 
courses with ABAC Member Clubs. 
Ask your nearest flying club or in case 
of difficulty write to us. 


UNITED DOMINIONS TRUST LIMITED UNITED DOMINIONS HOUSE EASTCHEAP LONDON EC3 
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UDTheips people to help themselves 


Assets exceed £120,000,000 
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AIR 


establishes 


new 


standards 


to ensure 


AIR BP research expedites 


filtration systems at new 


an energetic programme to evaluate — 


testing station in Dorset 


A new, important research tool in the AIR BP clean fuel programme is the unique testing 
station at Tarrant Rushton airfield in Dorset. The filtration unit which was designed and 
constructed by Flight Refuelling Ltd., is one of the most advanced test rigs in the world. 
Clean fuel is achieved by various forms and stages of filtration and water separation but 
success depends upon the efficiency of the equipment employed and the method of its 


employment. 


Tests under service conditions 

In the impressive AIR BP rig, elaborate in- 
strumentation and controls give an accurate 
assessment of filter and separator performance at 
any desired fuel pressure and flow rate. Filters 
can be evaluated under exactly known conditions, 
and methods can be developed to ensure correct 
use and handling of equipment in service. This is 
important because it is one thing to conduct a 
laboratory experiment and attain a desired result, 


Examining coalescer cartridge 
from a typical water separator 


and quite another to attain the same result on 
some vast airfield, in all weathers and in any part 
of the world. 

The emphasis in the new research station is on 
practical performance and practicable, economic 
methods. AIR BP, with these methods, have set 
the world’s highest service standards for aviation 
fuel cleanliness. 

Turbine power demands highest standards 
Piston engines can consume moderate amounts 
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of dirt and water in the fuel: jet turbine engines 
cannot. This is the basic fact behind current 
world interest in clean fuel. 

The aircraft turbine is far more sensitive than 
a piston engine to water contaminated fuel and 
generally operates at altitudes where ice formation 
caused by water in the fuel itself could be a 
serious problem. 

Fuel inevitably picks up minute traces of dirt 
and water in its long journey from the refinery to 
the aircraft. The source of the turbine’s sensitivity is 
in the finer tolerances, smaller orifices and higher 
pressures involved: and in the immensely greater 
quantities of fuel consumed, able to carry a 
correspondingly greater volume of contaminants 
through the fuel system there to cause wear and 
blockages. Turbine fuels themselves set a more 
difficult. problem in cleansing owing to their 
higher viscosity and specific gravity. 

This situation has long been foreseen by AIR BP 
(who supplied fuel for the first commercial turbine 
ever used), with the result that AIR BP equip- 
ment and methods for attaining fuel cleanliness 
in service quantities are more advanced and suc- 
cessful than any others. 

The degree of final cleanliness achieved de- 
pends on the efficiency of the filtration through 
which it is passed on the last stages of its 


Testing 
At the AIR BP Filtration Unit tests 


include : 

(a) Resistance to flow 

(b) Filtration and water separation 

efficiency 

(c) Simulated life tests 

(d) Backflushing (reverse flow) tests 
For efficiency and life tests, artificial con- 

taminant and water are injected into the 

system upstream of the test units at con- 

trolled rates and concentrations. Artificial 

contaminants used are minute glass or zinc 

spheres ranging from about 2 to 40 microns 


General view of rig building 
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journey. At the same time, the increased fuelling 
rates and larger uplifts required by new turbine 
engined aircraft demand that microfilters and 
water separators work at higher efficiency and 
under much more exacting conditions than ever 
before. 


How clean is clean ? 

Perfectly clean fuel is defined as that which is 
“clear, bright and free from sediment, suspended 
matter or undissolved water.” In aviation, where 
these contaminants in sufficient quantity can 
cause mechanical failures, fuel cleanliness is vital. 
But visual standards of examination are not 
sufficient for the very stringent requirements 
demanded today. 

Asa result of much experience of fuelling turbine 
engined aircraft using efficient microfilters and 
water separators, AIR BP have laid down the 
following maximum limits for clean aviation fuel. 
Solid matter I mg litre max. (using micro- 

filters which remove 95", of 5 
nicron particles 
Suspended water 30 parts per million at normal 
ambient temperature 
Free water nil 

Fuel normally supplied by AIR BP is well below 

these limits. 


in diameter. By their regular shape they are 
readily recognisable under microscopic 
analysis of filter media after test. Water can 
similarly be injected in precise amounts and 
is checked both up and downstream from 
water separators undergoing evaluation. 
Visual checking is provided for in the rig in 
addition to the tapping points for chemical 
and other water checks. Pressure drop across 
test units can be observed with precision, 
and reverse flow circuits provide the back- 
flushing to clear a contaminated unit for 
determination of re-use life. 


General view of laboratory 
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ing microscope lo examine 
artificial contaminant 


AIR BP leadership in the 
field of clean fuel has been 


recognised: and the pro- 


gramme of research and 


development that has 
brought success is now 
being extended and in- 


tensified in the never- 


ending struggle for per- 


fection, and in anticipa- 


tion of even more strin- 


gent conditions likely to 


be met in the future. 
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SC 5 designed by Short Brothers &Harland Ltd. 


Dunlop are proud to be associated with the supply of 
Tyres, Wheels, Brakes and Operating Equipment for this 
new generation of high performance British aircraft. 


DUNLOP 


DUNLOP RUBBER co éTe.. AVIATION Division, FOLESHILL, COVENTRY 
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FRANCO-U.S. PAIR.—Several European airlines will this summer be operating the long-range Douglas DC-8 (left) and the 

short range Sud-Aviation Caravelle (right) as partners—among them Swissair, $.A.S. and Alitalia. Collaboration between 

Douglas and Sud-Aviation will ensure that future versions, such as the Super DC-8 and the Caravelle XIV, are still more 
complementary. 
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(Continued from page 604) 


and the Convairs, which have retained an executive-operator 
appeal. Unfortunately, the newest of the piston-engined fleets 
the long-haul DC-7Cs, L-1049Gs and L-1649s—have been the 
most difficult to sell at reasonable prices. 

Although ICAO’s information about the overall financial 
results for 1959 is necessarily incomplete there has obviously 
been an improvement on those for 1957 and 1958. Preliminary 
estimates suggest that revenues exceeded $4,610 million and 
that expenses stood at about $4,470 million—showing an 
operating ratio of about 103, or a 3% operating profit on 
expenses. In 1958 the airlines did just better than break even 
on operating costs, with a ratio of 100.4 compared with that 
of 99 (representing a loss of $41 million) in 1957. 

The overall rate of traffic-growth returned to something like 
the previous norm in 1959, with an increase of 12.2 by 
comparison with 4.4% for 1958. The report suggests that the 
average growth for the three years 1957-59—of 9.7% per 
annum—may represent the beginning of a flattening-off in the 
growth rate which had previously stood at 14%. The passenger- 
mile increases were extremely large for some countries—notably 
Italy (39%), Japan (27%) and Germany (23% )—but the overali 
increase figure was controlled by that for the United States 
carriers, who are still responsible for 60% of the World's air 
traffic and who recorded an increase of 15% in 1959, 


Laying Down the Law 
| geen the Civil Aviation (Licensing) Bill becomes law in a 
month or two’s time, the Air Transport Advisory Council 

will, for the time being, take on the task of issuing transitional 
air service licences (see our issues for Feb. 26, p. 247, and 
Mar. 11, p. 305). Eventually the A.T.A.C. will be succeeded 
by the new Air Transport Licensing Board which will be set 
up under the terms of the Bill, but there will be a necessary 
period of overlap, and the A.T.A.C. has been asked by the 
Minister to examine and advise on all “ separate fare ” applica- 
tions for operations up to Oct. 31, 1961. The A.T.L.B. will be 
able to examine all applications for services after that date. 

An air service licence will be required in future for all 
scheduled services, inclusive tours, circular tours and certain 
types of passenger charter—known collectively as “ separate 
fare” operations. The only significant exception, in so far 
as passenger flights are concerned, is the type of charter in 
which the whole capacity of an aeroplane is chartered and is 
not “ sub-let ” to other shippers or passengers who are paying 
separate fares. Several types of passenger charter will thus be 
brought under control for the first time, including “ closed 
group” charters and “spontaneous group” charters, as 
described below. The regulations will also be tightened up to 
ensure the inclusion, within the “ separate fare” definition, of 
various arrangements in which, for instance, a block of seats 
is bought by one person, two or more fares are linked together, 
or the fare is not paid directly in cash. 

Two kinds of transitional licence will be issued by the 
A.T.A.C. for these separate fare operations. They were defined 
last week by the M.0o.A. in the following terms: 


“XX LICENCE: a transitional! limited general licence to an operator to carry 
certain very short series of bona fide ‘ closed groups’ or ‘ spontancous groups " 
up to Oct. 31, 1961, subject to the following conditions 
(i) ‘closed groups’ must have a genuine independent existence for purposes 

other than that of obtaining cheap travel, and membership of the group 
must be limited in a realistic way; fares will not be controlied 
di) the members of a ‘spontaneous group” need have no other bond than 
the purpose of travelling together, but the total fares which they pay must 


not exceed the total charge by the aircraft operators for the charter; and 

the group must not be assembled by a person engaged in the business 

of organizing holiday tours ’ 

In the case of both (i) and (ii) the following additional conditions will 
apply 
(a) there must not (except within the group) be advertisement of or solicitation 

for the proposed operations, which must not be open, or advertised as 

as open, to the genera! public 

(b) the group in question must not have chartered and must undertake not to 
charter more than three return flights for its members, irrespective of 
destination, during the period of the licence 

(c) the Ministry and the Board must at monthly intervals be informed what 
fligmts for what groups have been operated under the licence. 
‘In addition the Minister might attach other conditions w any licence ot 
this type on the advice of the Council, but not as to the fares to be charged 
“Y LICENCE: a licence to an operator to operate up to Oct. 31, 1961, 
a particular holiday service (i.e. an ‘inclusive tour” or ‘circular tour’ as 
hitherto understood or one of the separate fare” operations newly brought 
under control by the Bill and not of the type authorized by an X Licence) 
subject to the following conditions 
(1) any limitations considered necessary with regard to the destinations, period, 
frequency, capacity, type of aircraft, etc.; 

(2) as to the wavel, agent or tour organizer in association with whom the 
operations may be conducted 

@) as to the holidays in respect of which the flights are to be provided; 

(4) that the price of the tour, shall be a price not less than the public return 
scheduled fare; 

‘In addition the Minister might attach other conditions to any licence of 
this type on the advice of the Council.”’ 

In general, X licences will be granted to any persons already 
providing air transport services of this kind, after the A.T.A.C. 
has advertised applications in order to consider any possible 
objections. Applications for Y licences will be considered case 
by case after being advertised. General Ministry policy is that 
licences should be issued to those operators already providing 
this type of service, but the A.T.A.C. will be free to recom- 
mend, as they see fit, modifications of services previously 


provided. 
Friendship Bid 


AST week Fokker test pilots and representatives and the 

second prototype Friendship, PH-NVF, spent four days in 
(and over) England making a series of demonstration flights, 
using Gatwick as a base. This was (see last week’s issue, 
p. 593) the first occasion on which the manufacturers them- 
selves had brought an F-27 over to this country on a sales 
visit. 

The Friendship was flown to Gatwick from Schiphol on 
Tuesday morning and carried a party of guests over to 
Le Touquet before returning to Gatwick where an Air Regis- 
tration Board flight-test crew were waiting to make, at Fokker’s 
request, some preliminary certification handling checks. During 
the following days PH-NVF was demonstrated to represen- 
tatives of British independent airlines—including those among 
the sextet which may, in due course, form a union for the 
operation of domestic services and which will then almost 
certainly be interested in the purchase of a more modern 
short-haul fleet. 

During the visit Fokker representatives said that the company 
was well prepared to come to an arrangement with a British 
manufacturer for the production of the F-27 under licence in 
the U.K. It was stressed that the aircraft is already 40% 
British and that, if built in England, the proportion of home- 
built components and structures might well be 60%. The 
idea had already been put forward for consideration by the 
Minister of Aviation. 

So far, 162 Friendship sales have been announced and some 
others have been negotiated but not yet made public. 
Of these orders 79 have been placed in the Netherlands and 
83 with Fairchild in the U.S.A. By the end of April, F-27s 
had accumulated 150,000 flying hours since September, 1958, 
when the first aircraft entered regular airline service. 
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The Air-freight Business 


N an article in the U.S. journal Air Transportation, Mr. E. R. 

Quesada, administrator of the F.A.A., had some blunt things 
to say about the slowness of air-freight development. After 
pointing out that U.S. domestic and international cargo opera- 
tions in 1958 accounted for less than 9% of the total operating 
revenue, he wrote: “In part, I believe the slow growth of air 
cargo can be attributed to the lack of dynamic leadership and 
incentive on the part of the aviation community in the develop- 
ment and use of economical, efficient, uncompromised cargo 
aircraft.” 

He went on to say that the use of converted passenger 
aircraft had kept freight costs and tariffs high and, in effect. 
that the air transport industry had concentrated too much of 
its energies and resources on the development of turbine- 
powered passenger aircraft. Only 3° of the 600 turbine- 
powered aircraft which will be in use by the end of the 1962 
fiscal year will be freighters. Towards the end of the article 
Mr. Quesada made five points, the last of which was: “ The 
obstacles to the creation of a national air cargo industry are 
largely man-made.” 

Meanwhile—-though the manufacturers may not be going 
ahead very enthusiastically in the development of all-freight 
aircraft and the airline industry may, by and large, be treating 
cargo-carriage as a sideline——the customers appear to be making 
good use of those facilities which are available. To quote as 
examples a few incidental news items, during the 1959-60 
financial year B.O.A.C.’s cargo revenue was £5,250,000—or half 
a million more than that for the previous year; National 
Airlines reported a 29% rise in shipments from New York in 
April following the introduction of L-1049Hs; and Japan Air 
Lines recorded a 59% increase in 1959. 

J.A.L., incidentally, is modifying two DC-6s and, later, two 
DC-7Cs for cargo work. Lufthansa’s converted L-1649As (the 
first of the type to be fitted out for all-freight operations) will 
go into service on Jly. 1. These aircraft, the last of the long- 
haul piston-engined transports, will have a payload capacity of 
37,500 Ib. Yet another among airlines which are planning in 
this way, to make continued use of outmoded (and unsaleable?) 
equipment is K.L.M. As we noted last week, two of this 
carrier's DC-7Cs are to be converted by Douglas to Speed- 
freighter (all-cargo) standard. The first aircraft will be ready 
by September. ; 


Lights for Jamaica 


ETAILS have been given by the General Electric Co.., 

Ltd., of the lighting installation which has been provided 
for the new runway at Palisadoes, Jamaica. This 7,600-ft. 
runway and main taxiway has been constructed on reclaimed 
land projecting into Kingston Harbour, and is adjacent to the 
old airport. A new terminal building and apron will be 
completed next year. 

The lighting installation on the new runway comprises low- 
intensity runway, threshold and approach lighting, taxiway 
lighting. a location beacon, two illuminated wind cones and 
obstruction lights and the associated switchgear, transformers, 
and other equipment. 

For the west approach (over the bay), lighting consists of a 
1,600 ft. centreline with lights at 200 ft intervals and a 
100 ft. crossbar 1,000 ft. out. At the eastern end, 1,000 ft. 
of centreline approach lighting is provided with a crossbar at 
the outer end. All approach lights, and the low-intensity 


MAY 20, 1960 


elevated runway lights, can be controlled in three stages for 
maximum, 30% and 10% intensity. 

Flush taxi lights with blue filters are provided, and a General 
Electric illuminated taxi route indicator, of the type recently 
installed at London Airport, is located on one taxiway which 
divides into two routes to the terminal area. 

Installation of the G.E.C. lighting has been made in collab- 
oration with Barlow and Young, Ltd. Consultants for the 
runway, taxiways and traffic apron, and the airfield lighting 
system, are Sir Alexander Gibb and Partners. The new termina] 
buildings are the responsibility of Norman and Dawbarn. 


The Accident to G-ANCA 


HIRTY months after the accident to Britannia G-ANCA 

at Filton, the M.o.A. has published the report of the investi- 
gation into its causes. Two sentences record the opinion of 
the investigators: “ The accident was the result of the aircraft 
developing a very steep descending turn to the right which 
the pilot was unable to control. The reason for this could 
not be determined but the possibility that it occurred as the 
result of malfunctioning of the auto-pilot cannot be dismissed.” 

Much of the accident report (H.M.S.O., price 3s.) is 
necessarily concerned with the auto-pilot, upon which the 
investigators centred their attention after various other theories 
and possibilities had been discarded. Evidence was found 
during an examination of the wreckage by the Structures 
Department at the R.A.E. Farnborough of malfunctioning of 
the auto-pilot aileron control circuit prior to the crash. The 
report records that the aircraft was fitted with a Smiths 
Integrated Flight System. 

The report says: “Inspection of the force-limiting link of 
the aileron control circuit showed that the ball which operates 
the cut-out switch had made a pattern of indentations over a 
distance equivalent to the mechanical limits of travel of the 
shaft within the force-limiting link. From an examination of 
the aileron channel servomotor shaft it was concluded that the 
shear neck had failed in torsion before it sustained damage 
from ground impact.” This suggested “ that the aileron channel 
clutch remained in engagement after the appropriate disen- 
gagement switches had been operated in flight.” 

Some two months after the accident to G-ANCA, an incident 
occurred during the first flight of a production Britannia 312 
(G-AOVG) which threw further light on the auto-pilot 
behaviour. “Dangerous aileron control difficulties were 
encountered,” says the report of this incident, “shortly after 
disengagement of the auto-pilot by means of the cut-out button 
on the pilot’s control column.” The emergency lasted several 
minutes, and was not resolved until the power supply to the 
auto-pilot was cut off, by switching off the appropriate inverter. 
Investigation of this incident led to discovery of a design fault 
in the electrical circuitry of the auto-pilot/flight system, 
resulting in single pole instead of the intended double pole 
operation of the aileron servomotor clutch. 

This design fault was present in the auto-pilot of G-ANCA. 
The report notes, however, that component inspection of the 
equipment in G-AOVG- showed that the shaft of the force- 
limiting link in the aileron circuit was not marked by ball 
indentations neither was the aileron servomotor shaft shear 
neck fractured, despite the combined force of two men having 
been applied to the aileron controls. In a subsequent series 
of tests, the makers of the auto-pilot demonstrated that the 
kind of damage observed on the components from the crashed 
aircraft could be. produced by crash impact, with the servo- 
motor electrical clutch disengaged. Thus, while “the balance 
of evidence is not inconsistent with malfunctioning of the auto- 
pilot . . . there is no conclusive proof of this.” 


HOME BASE.—Described as 
“one of the greatest struct- 
ural engineering projects” 
in Britain since the War, the 
£7 million B.E.A. Engineering 
Base was to be formally 
handed over yesterday by 
Lord Ashcombe, chairman 
of Cubitts, the principal 
contractors. The ceremony 
follows completion of the 
second hangar (foreground), 
in which advanced tech- 
niques of structural concrete 
construction have been used 
on a scale never before 
employed in this country. 
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The Fighting Services 


A New First Sea Lord 


DMIRAL SIR CASPAR JOHN, K.C.B., is to become a 

Lord Commissioner of the Admiralty, First Sea Lord and 
Chief of Naval Staff in succession to Admiral of the Fleet Sir 
Charles Lambe, G.C.B., C.V.O., with effect from May 23. In 
March of this year it was announced 
that Admiral John would succeed 
Admiral Sir William Davis as 
C.-in-C., Home Fleet, but the 
resignation of the First Sea Lord 
on medical advice has caused the 
change of appointment. 

Following a long association with 
Naval aviation, Sir Caspar took over 
command of the Third Aircraft 
Carrier Squadron in January, 1951. 
The following year he became Chief 
of Naval Air Equipment and Chief 
Naval Representative at the Ministry 
of Supply. After a reorganization 
of the arrangements between the 
Admiralty and the Ministry he became Deputy Controller 
of Aircraft Production at M.o.S. He was promoted to Vice- 
Admiral in March, 1954, and took up the appointment of Flag 
Officer Air (Home) in June, 1955. 

Admiral Sir Caspar John was promoted to his present rank 
in January, 1957, four months before becoming Vice-Chief of 
the Naval Staff. He gave up that appointment in February 


of this year. 
No. 209 Squadron 


AST week the Commander-in-Chief, F.E.A.F., Air Chief 

Marshal The Earl of Bandon, presented the Standard to 
No. 209 Squadron (Sqn. Ldr. J. Cartwright, M.B.E.) at Kuala 
Lumpur, Malaya. It was to be consecrated by the Chaplain- 
in-Chief of the Service, The Venerable F. W. Cocks, who is 
on a visit to units in the Far East. 

No. 209 Squadron's association with the Far East began in 
1942 when it operated over the Indian Ocean from a base 
in East Africa. In 1945 it moved to Ceylon and has ever since 
remained in the Far East. 

Originally No. 9 Squadron, R.N.A.S., it was formed in 1917 
and flew Nieuport Scouts and Sopwith Triplanes, Pups and 
Camels on the Western Front. It was renumbered No. 209 
Squadron in 1918 on the formation of the R.A.F. In 1919 the 
Squadron was disbanded, re-forming in 1930. 

Stationed in the Far East at the end of the Second World 
War, No. 209 Squadron was engaged on anti-bandit patrols in 
Malaya until going to the Korean theatre in 1950. In 1954 
it returned to Malaya from its base in Japan to resume patrols 
against the terrorists. Since 1958 the Squadron has taken on a 
mixed transport réle, operating into jungle forts with Pioneers 
and, until recently, making flights over the jungle appealing to 
the remaining terrorists to surrender. 


Two Auxiliary Standards 


HE histories of two Auxiliary fighter squadrons disbanded 

in 1957 will be completed next week when Standards for 
No. 607 (County of Durham) and No. 604 (County of 
Middlesex) Squadrons will be presented to representatives of the 
two former R.Aux.A.F. units. Following the presentation and 
consecration, the Standards will be laid up, the former in 
Durham Cathedral on May 22, and the latter in St. Clement 
Danes on May 28. 

The ceremony for the 607 Squadron Standard will be at 14.30 
hrs. on Palace Green, Durham. The Dean of Durham will 
consecrate the Standard, which Marshal of the R.A.F. Sir 
Dermot Boyle will then hand to Fit. Lt. M. C. Butcher, a 
former 607 Squadron pilot. He will march the Standard to 
the cathedral where it will be received by the Dean, and later 
laid up following Evensong. During the Palace Green 
ceremony, Viscount Runciman, last Hon. Air Cdre. of the 
Squadron, will reply to an address by Sir Dermot Boyle. 
Displayed at the ceremony will be one of the Squadron’s 


TANGMERE FLYPAST.—On May 5 No. 1 Squadron at R.A.F. 
Stradishall provided a flypast of eight Hunters as part of 
celebrations marking the presentation of the freedom of the 
City of Chichester to R.A.F. Tangmere. Formation pilots 
were (front to back) Sqn. Ldr. J. J. Phipps. Fig. Off. C. 
Cameron, Fit. Lt. A. Neale, Fig. Off. A. Chaplin, Fic. Lt. M. 
Davidson and Fit. Lt. M. Tomkins, with Fig. Off. B. Dimmock 
on the left and Fig. Off. F. Marshall, right. 
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original Hurricanes—P.2617—which fought over France and 
the Low Countries in 1940. 

No. 604 Squadron's ceremony will take place in Richmond 
Terrace, Whitehall, at 15.00 hrs. Following the consecration by 
Rev. H. L. O. Ress, Resident Chaplain, St. Clement Danes, the 
Standard will be presented by Sir Frederick Handley Page to 
Fit. Lt. J. B. G. Buckley, a former 604 Squadron pilot now with 
No. 33 Squadron. Gp. Capt. John Cunningham will reply to 
an address by Sir Frederick. 


Bomber Command Competition Results 


LL three Bomber Command squadron trophies in this year’s 

Bombing and Navigational Competition held last week 
have been won by Valiant units. No. 207 Squadron (Wg. Cdr. 
W. D. Robertson) was awarded both the Laurence Minot 
Trophy for combined bombing and navigation results, and the 
Armament Officers’ Trophy for bombing. The Sir Phillip 
Sassoon Trophy for squadron navigation went to No. 7 
Squadron (Wg. Cdr. B. P. Mugford). 

In addition, the C.-in-C., Air Marshal Sir Kenneth Cross, has 
also made a special award to the U.S.A.F. Strategic Air 
Command B-52 team of No. 6 Wing, Walker A.F.B., New 
Mexico, in recognition of their participation and superlative 
bombing results. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments:— 

Air Ministry: Wg. Cdr. J. A. Wright, M.B.E., D.F.C., to the 
Department of the Chief of the Air Staff; Wg. Cdr. J. Mc. D. Ayre, 
We. Cdr. L. H. G. Coles, D.F.C., Wg. Cdr. 1. Thomas, D.F.C., and 
Wg. Cdr. H. V. Bunting, to the Department of the Air Member for 
Personnel; Sqn. Ldr. I. J. Herdman-Smith to the Department of 
the Air Member for Supply and Organization, with acting rank of 
We. Cdr. 

Bomber Command: Sgn. Ldr. D. G. Bailey to R.A.F. Honington 
to command No. 57 Squadron with acting rank of Wg. Cdr. 

Maintenance Command: Wg. Cdr. F. Murray to Headquarters 
for organization duties. 

Other Appointments: Gp. Capt. J. D. S. Huxley to Allied Air 
Forces Central Europe for radio duties; Gp. Capt. J. N. Stacey, 
D.S.O., D.F.C., to command the R. Malayan A.F.; Gp. Capt. C. K. 
Street, M.B.E., to the British Joint Services’ Mission, Washington, as 
Chief Signals Officer. 

More Service News 

Duxfords Standards——Marshal of the R.A.F. Sir William 
Dickson will present Standards to Nos. 64 and 65 Squadrons at 
R.A.F. Duxford on Jly. 6. Both Squadrons extend to all former 
members cordial invitations to attend the ceremony. Those wishing 
to do so should contact as soon as possible the Station Commander, 
R.A.F. Duxford, Cambridge. 

Bristol U.A.S. Dinner.—The seventh annual dinner of the 
Bristol University Air Squadron was held in Bristol on Apr. 29. 
The principal guests were Air Marshal Sir Alick Stevens, Air Vice- 
Marshal J. Marson, Air Cdre. J. N. H. Whitworth, Mr. C. F. 
Uwins and Sir Philip Morris, Vice-Chancellor of the University. 

Last Flight.—The final target-towing sortie by the last R.A.F. 
Brisiol Beaufighter was completed at Seltar, Singapore, on May 12. 
The first R.A.F. night-fighter to be equipped with a1, the Beaufighter 
was introduced into service by Fighter Command in 1940. 
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The Interplanetary Atmosphere 


Pioneer V's epic journey around the Sun has focused aitention on the 


nature of ** outer space.” 


In this article S. W. GREENwWoob, M.ENG., 


A.M.1.Mecu.E., A.F.R.Ag.S., considers some recent findings. 


T is sometimes a convenient fiction in astronautics to 

suppose that the Earth’s atmosphere eventually tapers off 
to nothing as one proceeds farther away from the planet. 
and that the rest of nature consists of a vacuum occasionally 
punctuated by other bodies—planets, moons and stars. We 
call this supposed vacuum “ outer space" and, indeed, it has 
some characteristics that distinguish it markedly from the 
atmosphere close to our planet. We are entitled to treat it 
substantially as a vacuum when we determine the orbit of an 
interplanetary vehicle of conventional design, but there will be 
other occasions when such a simplification will be unacceptable. 

For this reason, the term “ outer space” may be thought 
to have such misleading associations that it should be dropped. 
The interplanetary environment has many of the characteristics 
of an atmosphere, and I suggest that it be given the more 
appropriate title of Interplanetary Atmosphere. It will be 
admitted immediately that a _ significant feature of this 
atmosphere is its extremely low density, and hence its negligible 
effect on the orbits of vehicles of high density. 

In many respects, we are only just beginning to appreciate 
the characteristics of the interplanetary atmosphere and _ its 
implications for flight beyond the Earth's atmosphere. Much 
remains t» be investigated and the long-range space-probes will 
provide new and much-needed information. In the meantime. 
it is perhaps instructive to consider our present level of 
knowledge. 

The Meteorite Hazard 

Meteorites are relatively small bodies that travel through 
the interplanetary atmosphere in all directions. They are all 
members of the Solar System in that they follow orbits 
governed by the Sun's gravitational field; but their distribution 
is generally random, apart from the swarms encountered 
periodically by the Earth in its passage round the Sun. 

The most serious effects of an impact between a vehicle and 
a meteorite would be expected when the two were travelling 
in Opposite directions. The relative velocity at impact would 
then be the sum of the respective velocities relative to the Sun. 
(The relative kinetic energy of the meteorite at impact would 
be proportional to the square of the relative velocity.) 

Dangers arise from the possibility of the vehicle’s skin being 
punctured—leading to loss of internal atmosphere, or damage 
to a vital component—and also from deterioration of prepared 
surfaces such as a highly reflective surface for minimizing the 
absorption of solar radiant energy. Such deterioration would 
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Fig. 1. Types of solar radiation. 


be caused by pitting and roughening of the surface, leading to 
a loss of reflectivity and an increase in the rate of heat 
absorption. 

In our present state of knowledge it is not possible to arrive at 
a single useful criterion for either structural damage or surface 
discoloration. It is, however, evident that things will get worse 
as the relative kinetic energy at impact increases (Ref. 1) and 
a criterion that may be used provisionally is the factor 1/D— 
where D is the distance of the point of impact from the Sun 
in Astronomical Units. 

This factor is derived as follows: The velocity of a vehicle 
in circular orbit around the Sun is proportional to 1/y D. The 
maximum velocity of an approaching meteorite relative to the 
Sun would be at the appropriate solar escape velocity. This is 


Pioneer V, the 94.8-Ib. « artificial planet launched on Mar. 11, 

which has been signalling back across millions of miles inform- 

ation on the space-environment between the orbits of Earth 
and Venus. 


also proportional to 1/y D. The relative velocity between the 
two is thus also proportional to 1/y D and the relative kinetic 
energy of the impacting meteorite will be proportional to 1/D. 

The criterion of 1/D is seen to be merely characteristic of 
conditions at a given distance from the Sun, and has no 
absolute significance. However, it is a helpful starting point, 
and it is given in Table 1 for a few significant values of D 
between the Earth and the Sun. 

It is evident that although conditions close to the orbit of 
Venus are not appreciably worse than those near the Earth, the 
situation is over three times as bad at the point of closest 
approach of Mercury to the Sun, and gets much worse as the 
Sun is approached. At the Sun’s surface (a concept that must 
be interpreted loosely owing to the violent nature of its observed 
outer regions!) the relative impact energy would be over 200 
times the value near the Earth’s orbit. 

It is obvious that the usefulness of this criterion wil]! be 
dependent on information gathered later on the distribution of 
meteorites and on their effects. Meanwhile this is an important 
field for research. 


Electromagnetic Solar Radiation 
As is well known, the Sun radiates energy over the complete 
spectrum of electromagnetic radiation. It behaves as though 
it were a black body at a temperature of about 6,000° K. 


(Continued on page 609) 


TABLE 


Orbit of 
Venus 
(Mean) 


Orbit of Orbit of Mercury 
Earth 


(Mean) 


Surface 
of Sun 


Aphelion |Perihelion 


D Astronomical Units® 1 0.723 0.458 0.307 00465 


Meteorite impact 
energy criterion 1.38 2.14 3.26 215 
1/D 


Solar radiation energy 
and pressure criterion 
1/0" 


Energy 
kW /sq. ft. 
Electro- 
magnetic 
Radiation 


Pressure 
Ib./sq. fr. 
(divide by 10”) 


| 
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1 1.92 4.57 10.62 46,400 
; ¥ 0.126 0.242 0.577 | 1.342 5,830 | i 
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on closer inspection 


Power lines, the giant high-voltage network through which flows the 
nation’s electricity supply, must continually be inspected and maintained 
and often newly constructed—a task in which the modern helicopter 
is effecting considerable savings in time, money and manpower. 
* Inspection by helicopter of insulators, pole-mounted switch gear 
and pylon or pole structures can reduce time normally consumed in 
ground inspection by up to 90%. 

* Maintenance, both scheduled and emergency, by helicopter can 
often prove cheaper—releasing ground transport and cranes and pro- 
viding unmatched mobility for repair teams to the site of a power failure. 


WES TL A ND the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED . YEOVIL . ENGLAND 
Incorporating SAUNDERS-ROE DIVISION FAIREY DIVISION ° BRISTOL HELICOPTER DIVISION 
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Rotax provide service for 


VALIANT and VISCOUNT 


and our exclusive facilities will 
also be directed to servicing 
the Rotax-equipped 


VANGUARD 


Generating systems and starting equipment 
supported by service 


FULL COVERAGE BY ROTAX SERVICE IN MOST PARTS OF THE WORLD 


ROTAX LTD., Willesden Junction, London, N.W.10. (Elgar 7777) 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne and Sydney, Australia. 
LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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(Continued from page 608) 


The energy of this radiation is spread out evenly as it travels, 
and its intensity is thus reduced with distance. At the Earth’s 
orbit it is about 4 kW./sq. ft., and will vary in proportion to the 
inverse square of the distance from the Sun, or 1/D®. In Table 1 
it will be seen that the intensity is nearly doubled at the orbit 
of Venus, and that the variation over the orbit of Mercury is 
more than 2:1. At the Sun’s surface it is nearly 6,000 
kW. sq. ft. 

This energy is extremely useful as a source of power for 
interplanetary vehicles, especially when use is made of solar 
batteries. Nevertheless, it is more likely to prove an embarrass- 
ment when orbits closer to the Sun than the orbit of Mercury 
are undertaken. 

The density of the interplanetary atmosphere is negligible 
from the point of view of its influence on heat transfer and the 
vehicle will, therefore, radiate heat away to an environment at 
effectively zero temperature. This condition, however, becomes 
less realistic as it approaches close to the Sun. 

Electromagnetic radiation exerts a pressure on surfaces on 
which it falls and, although this pressure is often considered so 
small that it can be neglected, studies have been made (for 
example, Ref. 2) of the possible use of bodies of low mass and 
large projected area that might be usefully accelerated by 
radiation forces. The practicality of such proposals has been 
questioned (Ref. 3), but it nevertheless interesting to examine 
the magnitude of the forces possible. 

At D=1, the radiation pressure is just under 2 x 10~7 Ib./sq. ft. 
This is indeed small, but can be made to look significant when 
“sails” of extreme thinness are proposed to take the load. 
The pressure is subject to the same variation as the energy, and 
is proportional to 1/D*®. Its value increases as the Sun is 
approached, and at the solar surface it reaches the value of just 
under 1/100 Ib./sq. ft. Some intermediate values are also given 
in the Table. 

It is perhaps worth reminding ourselves that the Sun’s radia- 
tion is partly screened by the Earth’s atmosphere, above which 
the full spectrum is experienced. Ultra-violet radiation is, 
therefore, much more intense away from the Earth than it is 
at the surface of our planet, and materials projected beyond 
our atmosphere must be suitable for subjection to this increased 
radiation, 


Corpuscular Solar Radiation 

The Sun also emits streams of charged particles (Refs. 4 
and 5). These particles can be divided roughly into two 
categories, and are illustrated schematically in Fig. 1 

First there is a steady outflowing stream of protons and 
electrons, the basic charged “ building blocks” of matter 
which may be regarded as ionized hydrogen atoms. Their 
concentration in the region of the Earth’s orbit consists of 
several hundred particles per c.c., the number varying with 
conditions on the Sun’s surface. These particles travel at 
velocities up to several hundred miles per second, and are 
therefore not appreciably affected by gravitational fields. Their 
concentration will vary in the same way as the electromagnetic 
radiation energy, that is in proportion to 1/D?. 

In Ref. 5 it is demonstrated that these radiations, from the 
so-called “ quiet" Sun, exert a pressure of about one-tenth 
the electromagnetic radiation pressure. 

This stream of particles, called the “ solar wind,” sweeps past 


\ 
SOLAR 
| MOSPHER' Fig. 2. Earth’s magnetic 
4 H field as deformed by the 
«solar wind” (schematic 
representation). 


the Earth at right-angles to the Earth’s path around the Sun. 
The charged nature of the stream results in a deformation of the 
Earth’s magnetic field as shown in Fig. 2 (the boundary of the 
field shown is purely schematic and has no finite existence). 
Particles within the boundary may be regarded as essentially 
influenced by the Earth and, therefore, as constituting the 
Earth’s atmosphere. Particles outside the boundary are essen- 
tially outside the Earth’s control and thus constitute the inter- 
planetary atmosphere. 

On the sunward side, the boundary js believed to lie at a 
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Diagram showing the pre-computed path of Pioneer V around 
the Sun, in relation to the orbits of Earth and Venus, according 
to the National Aeronautics and Space Administration. 


few Earth radii. Thus, it appears that a “ stationary” satellite 
in the equatorial plane would pass through part of the inter- 
planetary atmosphere and be exposed to impact by corpuscular 
radiation 

Although the solar wind is considered to consist mainly of 
protons and electrons, it is possible that other—and heavier 
constituents of the Sun, particularly helium ions, may also be 
present in the stream, 

So much for the emission from a “ quiet” Sun. In addition 
tc this, a pronounced increase in corpuscular emission occurs 
during periods of intense solar activity. During a solar storm 
the particle concentration rises to tens of thousands of particles 
per c.c. and velocities may exceed 1,000 miles per second. It is 
anticipated that particles of heavier elements may be emitted 
during these disturbances and, although relatively few in num- 
ber, their energies would be high enough to have significant 
effects. The pressure exerted by corpuscular radiation during 
a storm can reach 75 times the electromagnetic radiation 
pressure (Ref. 5). 

The motion of Sputnik III is recently reported to have been 
affected by density changes in the Earth’s atmosphere, thought 
to have been caused by corpuscular radiation from the Sun, 
emitted from a particular region of the solar surface. The 
influence was periodic at intervals of about 28 days, correspond- 
ing to the mean period of rotation of the Sun’s surface features. 

The solar wind sweeps from the inner regions of the solar 
system the neutral hydrogen atoms that permeate intergalactic 
space. This intergalactic gas has extremely low density (about 
1 hydrogen atom per c.c.). The Earth and the nearer planets 
thus move in a region dominated by solar emissions. 

In addition to particles discussed in this note, the trapped 
high-energy particles in the radiation belts and cosmic rays 
deserve mention; they are, however, present in relatively low 
concentrations. 

The influence of corpuscular radiation when it impacts on 
prepared surfaces is discussed in Ref. 5. Even quiet Sun con- 
ditions can be responsible for the destruction of a thin reflective 
film of aluminium in less than a month. Storm conditions 
would destroy it in a few hours. There is no doubt that 
flights to the orbit of Mercury and within it are going to be in 
the “ battle area” as far as solar emissions are concerned. 

In closing, it may be pertinent to inquire, in view of the 
indeterminate nature of the boundary between the Earth’s 
atmosphere and the interplanetary atmosphere, where aero- 
nautics ends and astronautics begins. 
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Discoveries in Space 


T a Press Conference held at the Washington headquarters 

of the National Aeronautics and Space Administration 
recently, a number of scientists associated with the launching 
of Pioneer V discussed some of the major results obtained from 
the 94.8-lb. solar probe. 

Telemetered information has revealed that the Earth's 
magnetic field extends about 52,000 miles into space instead 
of 20,000 to 28,000 miles as formerly believed. Its instruments 
have also confirmed the existence of a giant tubular “ring 
current of electricity flowing westward around the Earth, day 
and night. This current, estimated at about 5 million amp., is 
around 24,000 miles thick with its centre some 36,000 from 
Earth. 

During a period of intense solar flares, when the probe was 
about 3 million miles from Earth, instruments recorded the 
ejection from the Sun of gigantic clouds of hot electrified gas. 
These “plasma clouds” may supply the electrons which 
produce the ring current. Instruments aboard Pioneer V have 
also shown that following the appearance of solar flares on the 
surface of the Sun, streams of radiation were ejected which 
could reach 50 Roentgen an hour, a potential hazard to human 
spaceflight. 

Another significant discovery is that the outermost of the 
Earth’s radiation belts is not filled with particles directly 
injected into it from the Sun, as was once believed. Instead, 
it appears that plasma clouds emitted from the Sun run up 
against the Earth’s magnetic field, causing it to release 
previously trapped particles into the atmosphere. One tangible 
effect of this process is the Northern Lights. 

At the end of March, when very large solar eruptions 
occurred which blacked out radio communications on Earth 
and induced strong currents in underground cables, Pioneer 
V reported electro-magnetic effects some hours before they were 
noted on Earth. To one American scientist, this has suggested 
the possibility of stationing solar-flare warning satellites in 
space. 

A weak magnetic field has also been detected in inter- 
planetary space. Although of unknown origin, it is thought 
that the field may extend throughout the star systems of the 
Mulky Way 

How long the equipment aboard Pioneer V will continue 
to operate depends on two factors, reliability and the avoidance 
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of damage by meteorites. A minor component failure was 
noted last month, but due allowance has been made for this 
at the receiving end and information received is still considered 
reliable. In addition, there has been a slight deterioration of 
the batteries. 

Only the probe's micrometeorite detectors seem to have given 
real trouble at the time of writing. They have reported either 
no hits for periods when it would be virtualiy impossible for 
none to occur, or hits in such numbers (1,500 per sq. yd./sec.) 
as to be unbelievable. 


Plasmajet Progress 

RELIMINARY development studies of 30-kW. plasmajet 

rocket engines are being made under a NASA contract 
lately awarded to Avco and the General Electric Company. Such 
engines show promise of one day powering space-vehicles on 
interplanetary missions by developing a low-thrust (perhaps 
0.5 lb.) over a period which may be measured in weeks or 
months. “ This is an area of advanced technology where many 
of the technical problems and optimum solutions are not 
defined by firm experimental evidence,” says Dr. Keith Glennan, 
the NASA administrator. “ Thus we are experimenting with 
competitive approaches.” 

Principle of the system is that of passing a propellent gas 
such as hydrogen through a high-temperature electronic arc 
This heats the gas to about 4,000° F. which then escapes 
through a venturi in the normal way. The propulsion unit 
itself, which may be no bigger than a standard thermos bottle, 
would require an auxiliary electrical generator, probably 
developed from the SNAP-8 nuclear system. 

Propulsion is expected to be three to four times more efficient 
than the most advanced chemical systems now being developed. 
However, because of the low thrust produced, the plasmajet 
cannot be employed for rocket-launching from Earth. It must 
be carried into orbit by a more powerful chemical rocket and 
started in the weightless environment of space. Slowly expand- 
ing its orbit until escape velocity is attained, it could then 
proceed on a deep-space mission. 

One of the basic differences between the two industry pro- 
posals is in the method of engine cooling. A major problem, 
common to both, is that electrodes must be produced which 
are capable of operating reliably for two months or more. 
Avco and General Electric will build and operate test-bench 
models of their own particular designs during the next 12 
months. If sufficient information is available by that time, 
NASA is expected to place a contract for a “ flight prototype.” 

Cost of the year-long preliminary studies will be about 
$500,000 shared between each company. 


Economy in Astronautics 
en N reducing the Cost of Space Research“ was the topical 
subject of the lecture introduced at a meeting of the 
Royal Aeronautical Society's Astronautics and Guided Flight 


Section on May 12. The speaker was Mr. J. E. Allen of the 
Weapons Research Division, A. V. Roe and Co., Ltd., who 
began with a tribute to the chairman of the meeting, Mr. A. V. 
Cleaver who, he said, had attempted a similar estimate of the 
trend of astronautical development in 1954 at a meeting of 
the B.LS. In this, he had estimated, with high accuracy, the 
cost of the first American artificial satellite—an entirely non- 
military project. 

Contrasting achievements of the 1950s with those of the 
present day, Mr. Allen cited three factors which were con- 
tributing to cost reductions. One was the use of military 
hardware and ICBM base facilities; two, was the unexpectedly 
high structural efficiency (and low weight) of ballistic rocket 
structures, and three, was the prospective use of liquid hydrogen 
as a superior and cheaper fuel. 

Nevertheless, spaceflight was very expensive and likely to 
continue so. There were, however, two basic approaches to 
space research. The first was the necessity to seek cheaper 
solutions for all the routine missions for sounding rockets and 
artificial satellites. Such routine soundings concerned the 
measurement of seasonal variations, and even day-to-day 
variations that, for example, occurred in the Van Allen 
radiation belt, for which large and expensive satellites were not 
required. For these purposes, it was important to develop 
cheaper launching vehicles and to miniaturize research equip- 
ment so as to obtain the maximum return for a given payload. 

This trend was already in evidence with the Chance Vought 
Scout which had a development cost of about $6,300,000 and 
a unit cost of only $500,000. Scout could orbit a payload of 
150-200 Ib. at 300 miles. This compared with a development 


cost of $36,200,000 for Centaur and a unit cost of $7,500,000. 
although, of course, this involved a much higher available 
performance. 

Other approaches to cheapening routine soundings by rockets 
and satellites were to launch them from high-altitude balloons 
and aircraft. One of the projects discussed concerned a two- 
stage solid rocket with a 120-lb. payload which could be 
launched into a close-orbit from a Republic F-105. An 
illustration was also given of an Avro Vulcan adapted fo: 
launching a small satellite vehicle. 

Of the larger spaceflight vehicles under development, Mr. 
Allen said that some economy could be achieved by recovering 
the initial booster stage. Parachute recovery was envisaged to 
bring the Saturn booster back to a “soft-landing™ on the 
sea with the aid of retro-rockets fired a few score feet above 
the water. Buoyancy would be afforded by the booster’s tanks. 
If the engines could be re-used, this approach might be worth 
while but the lecturer thought that misalignment of the main 
structure might preclude a second firing of the entire salvaged 
unit. 

Of the use of wings, Mr. Allen believed that the growth of 
wings on light-weight ballistic structures was incompatible. 
Nevertheless, if a Mach 0.90 nuclear-powered transport aircraft 
were developed, it might serve as launching platform for multi- 
stage rockets. In this case, the larger part of the satellite vehicle. 
the nuclear aircraft, would enjoy a normal aerodynamic 
recovery. 

In terms of the re-entry glider, there were several approaches 
to be considered, including re-entry capsules with small lifting 
surfaces, folding-wing structures, and inflatable structures. The 
last needed watching as, in the speaker's opinion, this might 
provide a fairly simple solution to controlled re-entry, although 
certain heating conditions did not seem compatible with existing 
inflatable materials. Nevertheless, much detail work was 
proceeding in NASA laboratories. 
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Whether it’s at one end, as in the quietly efficient Westland Wessex... 
whether it’s at both ends, as in the outstanding Bristol 192... whether it’s 
upright, horizontal or in any position in between, the Napier Gazelle free 
turbine engine will always satisfy the exacting demands of helicopter 
operation. Designed specifically for helicopter application, the Napier 
Gazelle, with its “any angle” installation, relieves the designer of many 
accepted limitations and gives him more opportunity to make proper 
use of fuselage space. The Napier Gazelle 1,650 s.h.p. free turbine was 
the first gas turbine engine in the world to receive Ministry of Supply 
150-hour Helicopter Type Approval. 


NAPIER GAZELLE FREE TURBINE ENGINE , 


D. NAPIER & SON LIMITED, LONDON, W.3. A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP) ———=—o— 
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EXECUTIVE AND PERSONAL FLYING 


With a rapidly increasing utilization of light- and 
medium - size aircraft for business flying throughout 
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the World, a ‘new industry” has come on to the 
aviation scene in recent years. In this 1 6-page survey 


The Scene 


By John Fricker 


T will probably surprise most people to know that there are 
already something like 80 companies operating aircraft from 
inside this country for the transport of executives and other 
personnel, and sometimes of their products, on business flights. 
Although executive flying is now expanding very rapidly under 
the impetus of the relaxation of aircraft import restrictions, 
relatively few of the companies currently represented are 
newcomers to business aviation, which indicates a considerable 
growth potential. 

Attitudes are hard to change in Britain, but, from its former 
rather suspect position as something slightly frivolous, executive 
flying is rapidly coming to be regarded in its true light as an 
invaluable aid to industrial expansion, and one which is simply 
not possible to ignore. As the current British civil register does 
not analyse aircraft any further than the collective business and 
private category, it is not possible to state precisely what 
proportion of the 376 machines grouped under this classification 
are genuine executive types. A rapid survey, however, suggests 
that the total is getting on for 50%, which makes the British 
business fleet rather insignificant against the 70,000 or so 
equivalent American machines. 

It is difficult to predict what factor of expansion is likely to 
be achieved in this country. While it will obviously never 
approach even a fraction of the American total, a highly 
industrialized and densely populated country such as the U.K.. 
having increasing trade relations with the Continent could 
expect to have a business aircraft fleet at least ten times its 
present size. This is the main part of an executive market of 
which many people in the British aircraft industry have 
strenuously denied the existence, and which will materialize 
when our industrialists have been educated to appreciate the 
advantages of the private aeroplane. 

These are already self evident, and as more and more vehicles 
flood onto our over-burdened roads, they will become even 
more pronounced. Equally, as the numbers of executive aircraft 
increase, so will the facilities for their operation and, in 
particular, the number of airfields open for their use. At the 
moment there are just over 100 airfields available for regular 
use by private aircraft throughout the entire U.K., although 
there are several times this number manned by the Services or 
closed for normal flying through one reason or another. 

Since 1945, more than 10 airfields have been closed in the 
London area alone, and it is a remarkable fact that at the 
moment there is no Customs airport for privately operated air- 
craft nearer the metropolis than Southend or Gatwick. The 
continuation of such a state of affairs is intolerable. as is 
the continual discouragement of non-scheduled aircraft from 
using the large Ministry-operated aerodromes. As the recent 
British Chambers of Commerce Memorandum to the Minister 
of Aviation pointed out, the 26 airports in this country managed 
by the Ministry are operated, almost without exception, at a 
loss; but this inefficiency is inherent in the official attitude 
towards non-scheduled aviation. 

The memorandum made these further points. which are 
relevant to the growth of general aviation: . . . “In this age 
of rapid industrial development and technical change, with a 
rising standard of living, certain airports which are strategically 
situated in or near centres of population should be developed 
quickly to serve growing needs for air transport, and to educate 
members of the public in their use. .. . 

“ Few airports can be expected to operate without Joss over 
the next few years, but their provision should be looked upon 


various aspects of this subject are reviewed. 


in Britain 


as a public amenity. It is recognized that the responsibility 
for the conduct of the airport should be accepted, whenever 
possible, by the local authority, and that the cost should 
be partly borne by the authority (i.c., the municipality). This 
will serve as an encouragement to local authorities to run air- 
ports efficiently and to develop them in such a way that they 
may ultimately be conducted on a profitable basis. It would 
also reduce the burden on the finances of the central 
Government.” 

Some such solution is essential if we are to avoid a con- 
tinuation of the disastrous official policy which regards closing 
an airfield as the only means of preventing it making a loss. 
In the meantime, several companies have shown that even under 
present restrictions, business flying in this country is a highly 
practical proposition, and the list of operators includes such 
well-known names as Fox’s Glacier Mints, Ind Coope, Leyland 
Motors, Sir Robert McAlpine, McVitie and Price, Pressed Steel, 
Shell, United Steel, Whitbread and Co., and the Windmill 
Theatre. 

Most of the companies in the aircraft industry also operate 
light transport aircraft. These, however, are perhaps more 
concerned with straightforward communications than true 
executive flying. 

One of the principal exponents of business aviation is the 
McAlpine company of constructional engineers, which has 
established an executive centre at Luton, under the energetic 
management of its chief pilot, Capt. Ray Young. Following 
the wartime R.A.F. flying career of Mr. Kenneth McAlpine, the 
company has been interested in executive operations in connec- 
tion with its business for the past 14 years, although it is only 
since 1955 that its flying activities have really begun to expand, 
having virtually doubled in that time. 

During 1955, using a D.H. Rapide and a Miles Gemini, some 
380 flying hours were logged on 530 flights. The next year 
saw an increase to 429 hours spread over 601 flights, and in 
1957 the hours remained at 430, while the number of flights 
rose to 687. This pattern of short-duration trips became even 
more evident in 1958, when the company’s fleet, then comprising 
a Piper Apache and a Lockheed 12, logged 533 hours on no 
fewer than 951 flights. 

Last year, a Piaggio P.166 arrived to replace the veteran 
Lockheed, and 285 hours were flown on 594 journeys in the 
first six months. As 99% of this activity was on flights within 
the U.K., where McAlpine Aviation says that it can operate 
into nearly 200 recognized landing places, the high mobility 
factor is evident. The company is in rather a better position 
than most, however, in being able to lay out airstrips, if neces- 
sary. adjacent to most of its constructional sites; and several 
of its directors now have landing fields close to their houses 
to reduce time-consuming road journeys to a minimum, 

Because of the more limited facilities in this country, and to 
a lesser extent in Europe, executive aircraft are generally 
required to have fairly short take-off and landing characteristics, 
also they need to be above averagely robust if undue wear 
through operation from grass surfaces is to be avoided. 

These requirements differ somewhat from those to which the 
average American light business aeroplane has been developed, 
since paved airfields of ample length are the rule in the United 
States. But the other qualities of performance, economy and 
comfort possessed by these types are overridingly in their 
favour. 

Where operations from runway airfields are concerned, such 
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British types as the D.H. Dove and Heron have provided the 
mainstay of our small business-flying fleets; but, for the lack 
of any other indigenous light executive aircraft, air-minded 
companies have perforce had to import machines from abroad. 
Until early last year, difficulties with dollar currency restricted 
the choice to the Continental market, but since then, the 
advanced products of the American companies have found a 
ge demand in the U.K. All foreign types, however, suffer 

rom the imposition of a 174% import duty on the delivered 
price, which imposes an unrealistic penalty on the operating 
costs because of the subsequent excessive depreciation. 

Nevertheless, their extra efficiency does much to compensate 
for this penalty, and their combination of qualities make them 
capable of proving an economic necessity rather than a financial 
burden to their operators. Another point, where the American 
types are concerned, is that the very large volume of production 

some 7,000 aircraft below 12,500 bb. gross weight were turned 
out last year by the U.S. industrv—lowers the unit cost to a 
point where these aircraft can still be highly competitive in 
price in the U.K.. despite the iniquitous and excessive duty. 

This is presumably one reason why we have so far seen few 
rivals for them from our aircraft industry. Development costs 
spread over a comparatively small production would not result 
in an attractive sales price, and there is the additional problem, 
in any case, of having to use imported American engines. 

Apart from the initial capital expenditure, the operating costs 
of any aircraft naturally vary widely according to the utiliza- 
tion, and it may not prove economic for a company to operate 
its own machine unless it can guarantee several hundred hours’ 
flying per year. In so far as it is possible to give an average 
for the widely differing requirements of businesses making use 
of executive aircraft, it seems that most companies succeed in 
getting about 4-500 hours a year out of an individual machine. 
This, of course, means employing it for 10 hours each working 
week of the year, or two hours on every working day. Unless 
the company concerned habitually sends its executives on long 
daily flights, this total is unlikely to be exceeded by the majority 
of operators, particularly when allowing for periods of aircraft 
unserviceability through inspection schedules, routine mainten- 
ance and C. of A. overhauls. 

After utilization, another vital factor in the selection of a 
suitable executive aircraft is obviously the size. This will be 
governed by the maximum number of company personnel who 
are likely to be required to travel together on frequent 
occasions; it is much more economical to cater for bigger and 
less frequent loads by arranging to transport them in several 
lifts. A low cost per seat-mile depends on a high load factor, 
which is why the four/five-seat light aeroplane is so popular 
with all except the bigger companies. 

All transport must be reliable, and certainty of travel is 
particularly vital in business, so an executive aeroplane must 
carry comprehensive radio and navigational equipment and 
ideally should be multi-engined. With the four/five-seat 
requirement, these factors tend in any case to coincide, although 
as We. Cdr. Vigors shows elsewhere in this issue, the light- 
weight American equipment makes it possible to carry a full 
load of passengers and imc facilities in a_ single-engined 
machine. 

These sort of factors may not always be appreciated by the 
transport managers of potential executive aircraft operating 
companies, although all the aircraft dealers are naturally pre- 
pared to advise on individual requirements. An advisory service 
is also offered by McAlpine Aviation from its own wide 
experience with a number of very differing aircraft types. This 
company will not only advise on all aspects of business flying 
from the choice of aircraft and pilot to running costs, main- 
tenance and availability of landing areas, but will lease aircraft 
to interested companies at a set fee per flying hour, with an 
option for eventual purchase. This is obviously valuable in 
enabling a company to gain experience of business flying before 
committing itself to the procurement of an aircraft and its 
attendant expenses. 

Foremost in any consideration of executive flying is, of 
course, how much it will cost. To give a detailed indication 


of the expenses involved, we are able to quote some of the 
cost breakdowns for several types of widely used executive 
aircraft prepared by McAlpine Aviation on the basis of their 
personal experience, or on closely calculated estimates. Broad 
operating costs for a single given utilization are tabulated else- 
where in this issue for many types of light and business aircraft, 
but a more detailed examination is made here for the majority 
of companies with no aviation experience whatsoever, who are 
prepared to employ a full-time pilot. 

This costs survey will, therefore, be confined to those multi- 
engined types which will be of practical interest to such 
potential operators, starting with the American Piper Apache. 
Many companies begin their executive flying with this four 
five-seat light twin, which is the cheapest machine of its class. 
Its U.K. delivered cost, without radio, is just under £17,000, 
and with a good array of equipment, more than £20,000 would 
need to be spent. The Apache would then have all-weather 
capability almost to airline standards. 

Fuel consumption is about 10 gal. per engine per hour at 
4s. 10d. per gal.. so that annual petrol costs for 200, 400 and 
600 hours’ utilization would amount to £966 13s. 44d., 
£1,933 6s. 8d. and £2,900 respectively. Corresponding oil costs, 
at 4 gal. per engine hour and 10s. 6d. per gal. are £52 10s., 
£105 and £157 10s. 

Hangarage costs £100 a year at standard rates, while for 
maintenance, 50-hr. inspections at £40 a time, with the C. of A. 
as a final inspection, amount to £120, £280 and £440. C. of A. 
renewal then costs £500, while engine overhaul at £600 each 
after 900 hr. amounts to £266 13s. 4d., £533 6s. 8d. and £800. 
Airscrew overhaul after the same time, and at £180 each, 


The Pressed Steel Company of Cowley, Oxford, has been 
operating an executive Dove for just over a year from Oxford 
Airport. It is operated between the company’s Cowley, 
Swindon, Swansea, Paisley and Jarrow factories, and is backed 
by a Piper Tri-Pacer and extensive air traffic control equipment. 
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amounts to £80, £160 and £240 for the 200, 400 and 600 hours’ 
utilizations. 

Averaging one landing per hour's flying, at 24s. a time, 
annual landing fees amount to £240, £480 and £720, while 
comprehensive insurance for pilot, passengers and public 
liability is another £800. Depreciation at 10%, per annum 
accounts for £2,500 a year, while pilot’s salary and expenses 
is a further £2,000. All this brings the respective totals to 
£7,625 16s. 8d., £9,391 13s. 4d. and £11,157 10s., which for 
200 hr./annum costs £38 2s. 7d. an hour or 4s. 9d. per 
aircraft mile, for a cruising speed of 160 m.p.h. The 400- and 


: 600-hourly equivalents are £23 9s. 7d. an hour or 2s. Ild. a 
k mile, and £18 11s. 11d. an hour or 2s. 4d. a mile. 

! For a slightly larger and more luxurious light twin, of 
i which the sleek Cessna 310 is a popular example, the costs 
can be computed on a similar basis as follows: 

Annual utilization 200 hr. 400 hr. 600 hr. 

£ £ £ s. d 

Fuel (20 g.p.h.) 966 13 4 1,933 6 8 2,900 0 0 

Oil (4 g.p.h.) .. 52 10 O 105 0 O 157 10 O 

Hangarage 100 O 100 0 O 100 O 
Maintenance (50-hr. 

ins. at £50) .. iso 0 O 350 0 0 550 0 

C. of A. renewal 600 0 0 600 0 0 600 0 0 
' Engine overhaul (800 

} hr./ £650 ea.) 325 0 0 650 0 0 975 0 0 
Airscrew overhaul (800 

hr./£180 ea.) 90 0 0 O 270 0 O 
$ Landing fees (1 per hr. 

at 30s.) 300 0 O 600 0 0 900 0 0 

Insurance 1,000 0 0 1,000 0 0 1,000 0 O 

Depreciation (10° »p.a.)3,100 O 3.100 0 3,100 0 O 

Pilot remuneration 2,000 0 0 2,000 0 0 2,000 0 0 

: Total cost per annum 8,684 3 4 10,618 6 8 12,552 10 0 
: Approx. cost per flying 

: hour 43 8 § 26 10 11 20 18 § 
: Cost per a/c-mile at 192 
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Executive aircraft of a rather special sort, these Westland 

Whirlwind H.C.C. Mk. 8s of the Queen's Flight are used for 

short-range official journeys from Buckingham Palace and other 
Royal residences. 


First cost of the Cessna 310 in this country without radio is 
£26,677, or around £30,000 with irr Group I equipment, 
auxiliary fuel tanks, airscrew anti-icing and dual control. The 
figures are estimates by McAlpine Aviation, which recently 
replaced its Piper Apache by a Cessna 310C. Airwork Services, 
the U.K. agents, calculate that on European flying, involving 
petrol tax rebate, the 310 can be flown for £20.347 an hour 
or 6.5d. per seat-mile (four seats) over a 500-hr, utilization. 

From the small American twins it is of interest to move on 
to the slightly larger and older eight-seat D.H. Dove, of which 
512 have been built for communications and executive flying. 
The Dove has sold well even in the United States for these 
duties, and is a popular choice among executive operators in 
this country. Its estimated costs, on an initial basic capital 
expenditure of about £45,000, are computed thus:— 


Annual utilization 200 hr. 400 hr. 600 hr. 
£ s. d. £ £ & 

Fuel (35 g.p.h.) 1,643 6 8 3,286 13 4 4.930 0 0 
Oil (1 g.p.h.) .. 105 0 O 210 0 315 0 O 
Hangarage a ‘ 350 0 O 350 0 0 350 0 O 
Maintenance (50 hr. 

£60) .. +“ 180 0 0 420 0 O 660 0 0 
C. of A. renewal 1.200 0 O 1,200 0 O 1,200 0 0 
Engine overhaul (1,000 

hr./£1,230 ea.) 492 0 0 984 0 0 1476 0 0 
Airscrew overhaul (1,200 

hr./£370); ; 123 6 8 246 13 4 370 0 O 
Landing fees a per hr. 

at 54s.) 540 0 O 1,080 0 O 1,620 0 0 
Insurance 1,860 0 1,860 0 1,860 0 
Depreciation .. 4,900 0 0 4,900 0 0 4, 0 0 
Pilot remuneration 2,000 0 0 2,000 0 0 2,000 0 O 
Total cost perannum 13,393 13 4 16,537 6 8 19,681 0 O 
Cost per flying hr... 6619 4 41 610 32 16 O 
Cost per mile at 182 

m.p.h. 7 4 4 7 oe 


Similar in size to the Dove, the Italian Piaggio P.166 is a 
more modern design, and combines an excellent cruise with a 
short take-off and landing performance. McAlpine Aviation 
were the first to buy a P.166, and its virtues have since been 
introduced to several other British companies. On a basic initial 
price of £47,000, including radio, the realized costs are:- 


Annual utilization 200 hr. 400 hr. 600 hr. 
£ s. d. £ s. d. £ we 
Fuel (30 g.p.h.) .. 1,450 0 O 2,900 0 0 4350 0 0 
Oil (4. g.p.h.) .. 52 10 105 0 0 157 10 O 
Hangarage ; 255 0 0 255 0 O 255 0 0 
Maintenance (50 hr. 
£50) .. 150 0 O 350 0 O 550 0 O 
C. of A. renewal ee: ee 750 0 O 750 0 O 
Engine overhaul (900 
hr./£750 ea.). 333 6 8 666 13 4 1,000 0 0 
Airscrew overhaul (900 
hr./£150 ea.) 66 13 4 200 0 
Landing fees (1 per hr. 
at 48s.) . 480 0 0 960 0 0 1440 0 0 
Insurance 128 1.250 0 O 1,250 0 O 
Depreciation .. 4,700 0 0 4,700 0 0 4.700 0 0 
Pilot remuneration .. 2,000 0 0 2,000 0 0 2,000 0 0 
Total cost perannum 11,487 10 9 14,070 0 O 16,652 10 0 
Cost per flying hr. .. 57 8 9 27 15 1 
Cost per mile at 200 
m.p.h. 5 9 3 6 


These figures provide an interesting illustration of the 
efficiency of a modern executive transport, of which the Piaggio 
is one of the best examples in its size and weight category. 


7 Left, five Piaggio P.166s 
a are in service or on 
r order for executive use 
oe with British companies, 


and have proved capable 

of operating into very 

small and rough-surfaced 
Strips. 
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Executive and Personal Flying .. . 


| AM an Irishman whose main place of business is in 
England. I have for some time been spending my workin 
week in England and returning to my home in Ireland eac 
week-end to attend to my business interests in that country. 

To make these two weekly journeys by public transport is 
sometimes inconvenient, always tiresome, and often impossible. 
I have also found the 60-mile drive from Oxford to London 
Airport nerve-racking and dangerous and, therefore, normally 
return home for the week-end in my own aeroplane—it is 
much less tiring and also much quicker. 

It may seem a surprising fact to the average British private 
pilot that only on very rare occasions have I been unable to 
complete this 300-mile flight on a ver plan. The regularity 
of my schedule is made possible by the fact that my aeroplane 
is comprehensively equipped with modern lightweight vHFr 
and navigational aids. Also, I know how to use them. 

When I was asked to write this article on radio navigational 
aids for the private flyer, I thought that a fitting introduction 
would be to give a brief account of a typical journey between 
Oxford and Dublin. 

Pilots who fully understand the use of vHF, ADF and vor 
should stop reading this story at once. It is written solely 
for the novice to whom such terms as “ crystal controlled,” 
“1s localizers,” “ NDBs,” “ radials,” “ approach frequencies,” 
“outer markers,” “fan markers,” “vor” and “apF” are 
frightening language strictly reserved for airline and com- 
mercial pilots. 

During the spring and summer I normally leave Kidlington 
at about 18.00 hrs. on Friday evening. I like to use a Piper 
Comanche equipped with a 90-channel vHF transmitter; two 
190-channel vuF receivers, one for communication and one for 
navigation; ADF (radio compass); 75-megacycle receiver (for 
identifying fan markers and outer marker beacons); and an 
automatic pilot. 

Quite a load of equipment you will say. I agree, but the 
weight is small (41.25 Ib.) and the cost of the entire equip- 
ment can be as little as £1,209. A large enough sum for a 
private flyer, until you remember that a B.E.A. Viscount 
doesn’t have much more on board. 

Also please note the words “I like to use.” I have often 
done this journey in a Tri-Pacer equipped with 27-channel 
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VHF transmitter-receiver with a vor attachment; a lot cheaper 
and lighter (£631, 11.5 lb.) and very nearly as effective. In 
fact, as you read the account of my flight you will realize 
that, normally speaking, on this route the ADF is never used 
and the 75-megacycle receiver used only once. 

For this particular journey let us assume the following 
typical weather. A warm front lying north-south over the 
middle of England giving 800-ft. cloud base and rain for the 
first part of the trip. Visibility varying between 1,000 yd. and 
1} miles. A cold air stream giving broken cumulus, tops about 
7,000 ft., moving in from the west behind the front. 

No Flight Plan is made for the first part of my journey. 
I simply call Kidlington Tower whilst taxi-ing out and say: 
“Comanche, Golf Alpha Papa Foxtrot Victor, vmMc Kidling- 
ton to Elmdon. Please warn Elmdon.” I obtain take-off 
clearance (which means there are no Tiger Moths landing on 
top of me—I hope), take-off and set course. Selecting 110.1 
(Birmingham irs frequency) on my navigational receiver I fly 
due north aiming to intercept the Birmingham ILs beam which 
can be picked up easily 50 miles out. 

Two or three minutes after being airborne I say good night 
to Kidlington, select 125.3 (Birmingham Approach frequency) 
on my transmitter and VHF communications receiver and say: 
“ Birmingham Zone, Comanche Golf Alpha Papa Foxtrot 
Victor vmc plan from Kidlington to yourselves, present altitude 
800 ft. in rain, estimating your zone boundary at Warwick at 
10 minutes past the hour.” Birmingham Zone replies, giving 
special vr clearance into the zone and tells me to call on 
the zone boundary. 

By this time the needle on the vor/ILs instrument has started 
to move towards the centre of the dial, which indicates I am 
closing on the 11s beam. As it moves from the left into the 
centre I turn left on to a course of 340 magnetic (Birmingham 
ILS is on Runway 34) and then hold the needle central. If 
it moves to the left the aircraft is turned to the left to get 
it back on to the centre of the dial and vice versa. At 18.10 hrs. 
I check passing Warwick, call Birmingham Zone to inform 
them that I am on the zone boundary and established on the 
Its. localizer. BIRMINGHAM ZONE THEN KNOWS 
WHERE I AM. 

1 continue down the iLs beam at 800 ft., and seven minutes 
later see the bulb of the 75-megacycle receiver flashing, which 


in the AutoFlite model of the 
Tri-Pacer, radio equipment 
includes a Narco LFR-3 low- 
frequency receiver and Narco 
Superhomer with Omni-range 
navigation facilities, VHF 
receiver and VHF transmitter. 
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Latest of the Piper range, the 
twin-engined Aztec is com- 
prehensively equipped with 
Collins VHF radio communica- 
tions equipment and automatic 
direction finding system. The 
principal controls are grouped 
on the central panel. 


means that I am passing over the outer marker, five miles 
from touch-down. I call Birmingham, telling them my altitude 
and that the outer marker has been crossed. They acknowledge 
and tell me to change to the Tower frequency 118.1 and call 
them when the field is in sight BIRMINGHAM ZONE 
KNOWS WHERE I AM. 

I start letting off height gently, keeping the needle central, 
and shortly the runway lights appear out of the murk. The 
aircraft is perfectly lined up with the runway. I call the Tower 
to get Landing Clearance and that’s that. 

It takes 15 min. to refuel, make a Flight Plan and clear 
Customs; at 18.35 hrs. lam airborne once more. The warm front 
has passed and there are six-eighths of cumulus, base 3,000, 
tops 7,000. I call clear of the zone; climb to 7,500 ft.; switch to 
Preston Flight Information frequency on 125.5 to hear the 
latest Dublin weather and to tell Preston who I am, where I am 
and where I am going. 

After about 15 min. the vor receiver is switched on and 
114.9 (Dublin vor frequency) selected. As soon as the set has 
warmed up, the white flag in the centre of the dial displays the 
word “To” and the knob beside the dial is turned until the 
needle centres. A course to steer to Dublin 320 is then read off 
and the aircraft turned on to this setting; I] plug in the automatic 
pilot, push back the seat and relax. After 5 min. the needle is 
seen to be sliding slowly to the left which indicates a drift 
to right of track. I make an adjustment of 5° on the autopilot 
and relax once more. 

After another 15-20 min. the western coast of Wales can 
be seen through broken cloud and I call Preston, giving them 
my estimate for the Dublin boundary. Fifteen minutes later 
1 call Preston telling them that I am on the boundary, bid them 
good night, and call Dublin Approach. Despite the fact that 
| am vMc on top and off airways, I tell Dublin who I am, what 
my estimate is for the field and on what radial (magnetic 
heading) from the Dublin vor station I am flying. DUBLIN 
CONTROL THEN KNOWS WHERE I AM. 

Ten minutes later, | touch down in Dublin, 1 hr. 35 min. after 
leaving Kidlington—about the time it takes me to drive from 
Kidlington to London Airport. 

You will note that despite the fact that I did not once use 
aDF on this flight, I was aware at all times—without reference 
to maps—of my whereabouts. What is even more important, 
the VARIOUS CONTROL AUTHORITIES, through whose 
zones I passed, KNEW EXACTLY WHERE I WAS. 


Available Equipment 


If we private owners are to be allowed to make full use of the 
British sky—and there is not much point in owning an aeroplane 
unless we can—we must finally resign ourselves to the fact that 
in the interests of everybody, including ourselves, we must 
be able to let those responsible for controlling traffic know 
who we are, what we are doing and where we are. Otherwise 
those parts of the sky which are congested become like a main 
line railway station without signals. To be able to do this we 
must equip our aeroplanes with some of the modern lightweight 
radio and navigational aids which are now available on the 
British market. 

To help those who are not familiar with the purpose, 
operation, use and availability of these radio aids, the out- 
standing features of each aid are summarized below, together 
with details of prices and weights of some of those available. 
There are, of course, many other types of VHP, ADF and vor 


apart from those mentioned below. Their absence from this 
list is in no way meant to be derogatory. 
VHF Communications 

Use.—Control on the ground and in the aerodrome circuit. 
Communication with Flight Information regions. Reception of 
weather reports. Communication with control zones, warning 
of entry, etc. Communication with aerodrome approach control 
and for obtaining homing bearings. Communication with aero- 
drome tower for landing and taxi-ing instructions. 

REQUIREMENTS.—A set which has the approval of the Ministry 
of Aviation. A set in which crystals can be fitted to cover the 
range of frequencies needed for the area being covered; 
generally speaking, 118 to 126.9. A set which is light enough 
to carry in the aircraft without seriously affecting its payload. 

AVAILABILITY.—Narco Simplexer, 10.3 Ib. (installed weight), 
£360 (price installed); Narco Omnigator (also includes 
vor), 17.9 Ib., £582; Narco Mark V, 9.5 Ib., £530; Collins 
17L-8A Transmitter, 2.25 lb., £252; Collins SLX-3 Receiver, 
3.25 lb., £252; Collins 427B-2 Power Supply, 5 Ib., £280. 


ADF Radio Compass 

Use.—To guide aircraft to any of the many beacons 
positioned around the country. To fly on a desired course 
from a beacon. To take bearings of two beacons from an 
aircraft in order to establish a fix. 

ADVANTAGES AS A NAVIGATIONAL Alp.—At present there are 
more ADF beacons in England than vor beacons; this situa- 
tion is gradually changing. The range is not affected bv height. 

DISADVANTAGES AS A NAVIGATIONAL Arp.—Beacons must be 
tuned in manually and signals identified; tuning is very fine 
and this often presents a difficult task for a pilot-navigator in 
rough air. The air is full of signals and reception is moderate 
and identification often difficult; it is, therefore, quite easy to 
tune in and fly on to the wrong beacon. Signals are of different 
strength; many beacons have a range of only 15-20 miles and 
some aerodrome beacons even less—this is very confusing to 
the amateur pilot. Reception is seriously affected by electrical 
storms and when passing by one of these storms, the needle 
is inclined to leave the beacon on to which it is tuned and 
home on to the storm; this can be dangerous. 

AVAILABILITY.—Novatec Bird Dog, 10 Ib. (installed weight), 
£285 (price installed); Lear apr 12 E, 27 Ib., £502; arc 21/A, 
19.7 Ib., £1,496. 


VOR Navigation 

Use.—To guide an aircraft to a vor beacon. To fly on any 
required course from a vor beacon. To establish position of 
an aircraft in relation to one or more beacons, establishing a fix. 

ADVANTAGES.—I quote from a well-known American publica- 
tion. “The vast new Omni-range system which now biankets 
the United States, and an increasing number of countries over- 
seas, is the greatest advance in navigation ever developed for the 
average pilot flying for business or pleasure. Over 425 vor 
stations now cover the nation, with omni-directional beams— 
electronic tracks in any and every direction you may wish to 
fly. By means of vor you can always tell where you are, 
where you are going and how to get there. Being VHF it is 
static free for all weather use and provides crystal-clear 
communications at the same time.” 

This gives a fair idea of what is thought of vor for the 
private pilot in America. Here are some detailed advantages 
of this system: 

Crystal control reception on the majority of sets; this gives 
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positive station selection with no manual tuning. No mental 
calculations necessary to establish bearings to or from stations. 
No interference from static or electrical storms. 

VOR presentation normally includes reception of 11s localizer 
beam, which can be very useful when approaching an aero- 
drome equipped with 1Ls in bad weather. All stations are, 
generally speaking, of the same power; provided no high 
mountains are in between the aircraft and the station, vor 
reception can normally be established at a distance of about 150 
miles from the station at 7,000 ft., 100 miles at 4,000 ft. or 
70 miles at 2,000 ft. The weight of a vor attachment to a 
normal VHF receiver is very considerably less than the weight 
of an ADF set. 

DisaDVANTAGES.—-There are at present practically no vor 
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stations in England north of a line from Liverpool to the Wash. 
The range is affected by height. 

AVAILABILITY.—Narco Superhomer, 11 Ib. (installed weight), 
£350 (price installed); Narco VOA-3A (for attachment to 
Simplexer or Mark V), 1.2 Ib.. £271; Narco Mark VI, 6.5 Ib., 
£510; Collins 344D-1, 7.4 lb., £428. 

Summing Up 

Provided an amateur pilot can afford, and is prepared to fit, 
the right equipment to his aircraft and knows how to use it, he 
can get plenty of use out of his aircraft despite the existence of 
control zones and airways. VHF communications are a “ must ~ 
for pilots who wish to move around England with any degree of 
regularity. A radio navigational aid is of great assistance in 
maintaining reliability of scheduled journeys. Despite the 
scarcity of vor beacons in some parts of England, it is a 
much simpler and more trustworthy aid for the amateur than 
ADF. 


British Radio for Light Aircraft 


” this country a number of manufacturers are now producing 
and markejing radio equipment and navigational aids for 
light aircraft in the privately owned category and for the larger 
and more complex company-executive transport. The majority 
of this equipment is small in size, has a light overall weight 
and requires modest power supplies, making it suitable for 
installation in most types of aircraft where pilot operation is 
the primary requirement. 

Among this equipment, an example of the latest lightweight 
multi-channel vHF transmitter/receivers for light aircraft is the 
Burndept BE.255 five-channel crystal-controlled transceiver 
operating in the 117-134 Mc./s. band. This installation consists 
of two units mounted above one another on aluminium side 
panels, forming a rigid assembly. The whole unit is encased 
in a light and well-ventilated dust cover. 

The bottom unit comprises a transmitter, modulator and 
audio amplifier; the power pack; and a front panel incorporat- 
ing the crystal assembly and the tuning indicator. The upper 
unit is a single chassis containing the receiver. Intercommuni- 
—_ between the two units is made by a six-way socket and 
ead. 

Various transistor power packs are available with the trans- 
ceiver for use with 6-, 12- or 24-V. aircraft supply and the 
complete equipment can normally be mounted on a suitable 
shelf covered by at least 1 in. of foam rubber and secured by 
webbing straps. Weighing 6} Ib., its overall measurements are 
7 in. X 44 in. X I14 in. 

All controls are on the front panel and comprise channel 
selector switch, fine tuning knob, on/off switch and microphone 
and headphone leads. A.R.B. certification has been applied 
for by the company. 

Among transistorized radio equipment for executive and 
private aircraft are the Elliott 21 Series vHF communications 
and vor/ILs navigation units. Naturally cooled without any 
form of forced draught, the five components making up the 
complete 21 Series system have a total weight of 474 Ib. 

The VHF transmitter provides crystal control operation on 
360 channels with 50 kc./s. spacing, in the 118 to 135.95 Mc./s. 
frequency range. It is housed complete with an ac or pbc 
power supply unit in a short }-ATR case. The associated 
receiver provides reception on 560 crystal-controlled channels 
between 108 and 135.95 Mc./s. and can be used alone for com- 
munications, or with the navigation unit to supply vor/localizer 
course information. 

Localizer indication, manual omni-range and automatic omni- 
range is provided by the navigation unit of the Elliott Series. 
Manual omni-range is presented on the flight path deviation 
indicator by the vertical needle, and automatic omni-range is 
shown on a dual pointer heading sensitive azimuth indicator. 
This latter indicator may be connected to provide simultaneous 
vor and apF information. 

The two remaining units in this equipment are the marker 


The single control 

box for the Elliott 

21 Series VHF com- 

munications and 

VOR/ILS navigation 
units. 


receiver and the glide-slope receiver. The former is a single 
channel unit for receiving airway fan markers, station markers 
and ILS approach markers, which are presented by audio indi- 
cation. Used with the VHF receiver and the navigation unit, 
the glide-slope receiver provides vertical guidance information 
during an ILS approach. Output from this operates the 
horizontal pointer of the flight path deviation indicator. 

Simultaneous control from the cockpit of the VHF transmitter 
and receiver for communication purposes, and the receiver, 
navigation unit and glide-slope receiver for navigation 1s 
provided by a single control box. 

Another pilot-operated radio-aid is the Type AD 722 sub- 
miniature direction finder (ADF) produced by Marconi. This 
system provides automatic relative bearing indication of the 
source of radio signals by a panel-mounted visual indicator, 
with simultaneous aural reception of modulated or unmodulated 
radio signals. 

The receiver circuits are contained in two rack-mounted units 
which are remotely operated from a single control unit, a 
torsional drive system being employed for tuning. The receiver 
is tuned in three bands between 200 and 1,700 kc./s. and 
frequency band selection is by electrical control. It has an 
ambient temperature range of —65° C. to +55° C., a maximum 
unpressurized operating height of 70,000 ft. and requires a 
28V pc power supply. 

All radio reception and direction finder operation controls 
are mounted onto a panel on the remote controller. An 
illuminated drum-type tuning scale directly calibrated in 
frequency is employed, together with a cranked handle for 
operating the mechanical drive. Other controls include the 
frequency band selector panel illumination control and equip- 
ment on/off switch. 

The main bearing indicator is a 34 in. dia. panel-mounted 
instrument with a dial calibrated in 5° intervals. It auto- 
matically displays the relative bearing of the radio station 
being received to a minimum accuracy of +2°. In addition 
to the main indicator, slave bearing display units can be 
incorporated in the system. 

Other British manufacturers producing radio and navigation 
equipment suitable for executive aircraft include: Cossor Com- 
munications, Co., Ltd., Cossor Radar and Electronics, Ltd., 
The Decca Navigator, Co., Ltd.. Ekco Electronics Ltd., The 
General Electric Co., Ltd.. McMichael Radio Ltd.. Murphy 
Radio Ltd., The Plessey Co., Ltd., Pye. Ltd., Racal Engineer- 
ing, Ltd. and Standard Telephones and Cables, Ltd. 


Control unit of the 

Marconi sub-minia- 

ture automatic direc- 

tion finder Type 
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EUROPE’S EXECUTIVE SPECIALISTS 


Ten years of experience with the P.136 gull-wing 
amphibian—widely flown in the USA as a Business 
Airplane and feederliner and for Air Sea Rescue and 
Seaplane Training by the Italian Air Force—lies behind 
the Piaggio P.166 Executive 


Nevertheless, the Piaggio P.166 was designed from 

the outset as a de luxe executive, with all the spacious 

luxury of a First Class Airliner Cabin built into an 

economical aeroplane that is as easy to fly as a light 

aircraft, yet with genuine twin-engined safety and 
almost STOL qualities 


IN THE FIRST PRODUCTION YEAR § British companies chose the Piaggio 
P.166 for business flying: Papuan Air Transport bought one for bush operations 
in New Guinea, and ordered a second within six months: there are already many 
European and American business users: a high altitude Air Survey version is in 
service, the spacious cabin being well suited to the fitting of the latest cameras: 
the Italian Air Force, after 100 hours intensive flying trials, has ordered twenty- 
one for communications duties 


The Piaggio P.166 can be entered; without steps: every occupant has a 
panoramic view due to the large windows and high wing: reclining armchair . * 
seats can be faced forward or aft: pusher engines ensure a low cabin noise level: 
toilet and bar are standard 


Gross weight 8,115 Ib 
Useful load 2,935 Ib 
Usable fuel 185 IG 
Max speed, 9,500 ft 222 mph 
Cruise, 55°, , 14,500 ft 174 mph 

65°,,, 13,500 ft 193 mph 

75°, 12,500 ft 207 mph 
Stall 73 mph 
Service ceiling 25,500 ft 
Take-off to 50 ft 635 yds 
Landing from 50 ft 520 yds 


British Representatives 17, Drayton Road 
Boreham Wood, Herts 


AERO-ENTERPRISES (Boreham Wood) LTD eistree 2688 
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SOME VISCOUNT FACTS 
365 m.p.h. *% 1,750 miles without re-fuelling. 
* Virtually no noise or vibration * Economical 


operating costs * Modest runway requirements. 
Embodies 10 years’ Vickers) Rolls-Royce jet-prop experience. 
% Over 400 Viscounts in service throughout the world. 


VICKERS-ARMSTRONGS 
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AT SHORT NOTICE this executive team is ready to do big business hundreds of miles away. 

The company’s Super Viscount Executive takes them where they are needed, when they are needed, at high speed. 
During flight, they can hold meetings in the whisper quiet of the world’s most famous turbo-prop transport. 

The Super Viscount Executive provides plenty of room, plenty of comfort and can be equipped with full office or 
conference room facilities. This jet-prop plane will cover long distances at 365 m.p.h. without re-fuelling stops. 

For companies thinking big in terms of prestige, efficiency and faster communications 


the Super Viscount Executive is an essential asset. 
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Assisting maximum engine 
and 


Ultra Engine Control Equipment for new or existing 


aircraft provides comprehensive automatic control i 


with outstanding accuracy and reliability. 


All Bristol Britannia aircraft are fitted with Ultra 


Amplifier used on Ultra Throttle Control Equipment 


Type B.A.P.3, fitted to Bristol Britannia 300 series ‘ 
electrically operated throttle controls. 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON - W.3 Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS AIRCRAFT ENGINE CONTROLS AND INTERCOMM * DATA PROCESSING 
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Aircraft Reviewed 


Avions Fairey S.A.—Before his recent retirement as managing director 


of the Belgian Fairey company, M. Ernest O. Tips established 
large-scale production of the diminutive Tipsy Nipper u'tra-light 
single seater. Orders for this tiny 9g aerobatic monoplane have 
come from most parts of the World, since its first flight on 
Dec. 2, 1957, and about 150 are being built at the Gosselies factory. 
The Nipper was also designed for amateur construction in kit 
form, with the completed welded steel fuselage structure, and all 
wooden, metal and plastics shaped parts. 

Motive power is from an adapted Volkswagen engine, which 
in the latest version, the Nipper T.66 Mk. 2, is a 45 b.h.p. STAMO 
1400A unit with dual ignition for a full C. of A. The extra power 
has increased maximum and cruising speeds to 107 and 95 m.p.h. 
respectively, and the service ceiling to 12,700 ft. U.K. agents are 
the Association of British Aero Clubs and Centres, 7c Lower 
Belgrave Street, London, S.W.1. 


Aviation Traders, Ltd.—This Southend company, which acquired 253 


Percival Prentice trainers from the R.A.F., is rebuilding these 
aircraft for civil use, including executive, club and touring flying. 
They have also proved capable of many other duties, including 
banner and glider towing, and about two dozen have been sold. 

Originally three-seat trainers, the A.T.L. Prentices have been 
successfully modified to carry six or seven people and they are, 
perhaps, the cheapest all-metal aircraft available with such capacity. 
They are particularly robust and well-equipped, and may carry 
either 40 (standard) or 80 gallons of fuel. 


First Tipsy Nipper to be registered in this country is G-APYB, 
which was recently delivered to Wolverhampton. 


Auster Aircraft, Ltd.—As we recently reported, the Auster company at 


Rearsby has re-engined its well-tried range of composite-con- 
structed airframes with new American powerplants. The resultant 
“D” series of Austers include the two-seat D.4, the three-seat 
D.5 and the four-seat D.6 and D.6/180, which may be fitted, in 
most cases, with the 108, 160 or 180 b.h.p. Lycoming engines, 
according to requirements. Customers may also specify whether 
they require the 36-ft. long-span Alpine-type wings, or the 32-ft. 
Aiglet Trainer variety, so that there are no fewer than 11 practical 
combinations of airframe and engine. 

So far, only the basic D.4, D.5 and D.6 variants have appeared, 
each with the long-span wings; with the other “ standard 
prototypes of the series they are listed in the accompanying tables 
(see page 626) with similar-type mainplanes. The short-span 
wings will, in general, result in increased speeds, longer take-off 
and landing runs, and reduced climbs and will also introduce a 
possible aerobatic capability. 


Extensively used, and flown, by H.R.H. the Duke of Edinburgh for 
Royal executive flights, three D.H. Heron 2s (right) are in the 
Queen's Flight. Below is Auster’s new D.4 two-seater, while 


bottom right is the greatly refined Masefield Chipmunk. 


Bristol Aircraft, Ltd.—Interest in light aeroplanes by the company’s 


former managing director, Mr. Peter Masefield, resulted in a 
design study for a high-speed executive twin, the Bristol 220, and 
a touring conversion of the Chipmunk trainer. The Masefield 
Chipmunk remedies the lack of baggage space, cramped cockpit 
canopy, limited fuel capacity and moderate cruising performance 
of the standard aircraft. First modifications comprised glass-fibre 
spats, a bubble canopy, and baggage hatches in the wings. An 
anti-collision beacon was installed over the front windscreen, and 
refinements were made in the cockpits. Glass-fibre spinner, 
back-plate and nose-cowls replaced the former light-alloy items. 

Secondary developments have included further cleaning up of 
the airframe, addition of ejector exhaust cooling, extension and 
raising of the front screen, and improved spats on all three wheels. 
Cruising speed now corresponds to the former maximum speed, 
while a practicable range will be achieved by an increase in fuel 
capacity to 64 gal., and a 2,450 Ib. gross weight. 


de Havilland Aircraft Co., Ltd.—Too well known to need description, 


the twin-engined Dove and four-engined Heron are quietly con- 
tinuing their long association with executive flying. More than 
500 Doves have been sold since the introduction of the type just 
after World War Il, and many have gone into executive service 
in the United States. The current executive version is the Dove 6, 
one of which was recently supplied to Leyland Motors, Ltd., for 
use between the Lancashire H.Q., the London sales offices and 
the Glasgow factories. 

About 140 Herons are now in service in more than 30 countries 
and the type’s executive application is perhaps best typified by 
its selection as the fixed-wing equipment for the Queen’s Flight, 


which operates three specially equipped Series 2 aircraft. 


Garland Aircraft, Ltd.—The prototype of the British-built Piel 


Emeraude—the Linnet—has been flying for some time, but plans 
for large-scale production, in which Bristol Aircraft were penny 
interested, have not yet materialized. This attractive little Frenc 
design has much to offer in appearance, handling and performance, 
and later developments may include a bubble canopy, bigger 
engine and a variable-pitch airscrew 


Hampshire Aeroplane Club.—Although not strictly a manufacturing 


concern there is a lively interest in light aeroplane development at 
this Eastleigh, Southampton, Club, under the direction of its 
secretary and C.F.1., Vivian Bellamy. Mikron-powered Currie 
Wot aerobatic biplanes are being produced to special order, for a 
cost of about £1,000, and one has been flown by Mr. Bellamy on an 
experimental basis with a Rover IS/60 turboprop installed. 
Interest in gas-turbine power is also related to another H.A.C. 
project, which is a light four-seat twin. Designed by Mr. R. J. 
Hilibourne, the wooden Halcyon is half completed, and expected 
to fly this summer. With a nosewheel undercarriage, the Halcyon 
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will initially be powered by two 105-b.h.p. Walter Minor engines. 
Dimensions are: span, 30 ft. 5 in.; length, 23 ft. 7 in. 


Jackaroo Aircraft, Ltd.—The low-cost conversion of two-seat open- 


cockpit Tiger Moths into four-seat cabin Jackaroos is continuing 
at Thruxton, and since the first flight of the prototype on Mar. 2, 
1957, a large number of aircraft have been so modified. 


Lancashire Aircraft Corporation.—Although basically a utility aero- 


plane, this company’s Prospector has a possible executive applica- 
tion where there is also a STOL requirement; it has a roomy cabin 
and cockpit to carry up to six people. The Prospector is now 
produced with a 295-b.h.p. Lycoming engine driving a three-bladed 
airscrew instead of the original 270 Lycoming/two-bladed com- 
bination. It has also been flown with the high-thrust Piaggio 
three-bladed airscrew. 


Rollason Aircraft and Engines, Ltd.—This Croydon overhaul and repair 


company began manufacturing light aeroplanes in 1957, with 


The Tennessee Gas 
Transmission Company's 
Viscount 818 (above) is 
typical of the executive 
application of this turbo- 
prop transport in the 
United States. On the 
left is seen one of the 
luxurious interior lay- 
outs of a Viscount for 
another _ transatlantic 
customer which was 
designed and furnished 
at Hurn. 


the production of the Druine Turbulent single-seat ultra-light. 
Well over a dozen so far have been produced, and one was 
flown in October last year by the Duke of Edinburgh. Several 
have been modified to have a coupé canopy, wheel brakes and spats. 

Rollason also specializes in the reconstruction and overhaul of 
Tiger Moths, and has modified several of these biplanes to 

ishop " standard, for aerobatic use. Special fuel and oil 
systems have been installed for inverted flying, and experiments 
are in hand to fit additional ailerons on the upper mainplanes. 
The company are also agents for the French S.A.N. Jodel D.140 
lightplane. 


Scottish Aviation, Ltd.—As specialists in STOL aircraft design, this 


company is offering executive versions of its Twin Pioneer for 
short-field operations involving the transport of key personne 
and technicians in overseas areas with few aviation facilities. 
Twin Pioneers are currently undertaking such duties with major 
oil companies in Kuwait, Iraq and Nigeria, and executive installa- 
tions have also been supplied to the Royal Iranian Flying Club, 
for the Shah of Persia, and to the Royal Malayan Air Force, 
for V.1.P. transport. 


Vickers-Armstrongs (Aircraft), Ltd.—The spectacular success of the 


turboprop Viscount is associated, in the public mind, almost 
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Rollason-built Turbulents now boast spats and coupé canopies. 


entirely with the airlines but a surprising number of both the 700 
and 800 Series aircraft have been Sonate for executive use by big 
companies in the United States and elsewhere. After several of 
the earlier Viscount 700s had been procured for V.I.P. transport 
by the Indian, Pakistan, Canadian and Brazilian Governments, 
three 700Ds (Type 764) were ordered by the United States Steel 
Corporation. Other 700Ds went to the Standard Oil Company 
(Type 765), the Kuwait Oil Company (Type 776), the South 
African Government (Type 781), and the Shah of Persia (Type 782), 
while 770Ds went to the Kaysam Investment Corporation and 
Mr. and Mrs. Herbert May (Type 786), in the United States. 
Remaining 700 Series orders comprised a Brazilian Government 
V.LP. Type 789, a Royal Bank of Canada Type 793, and a 
Canadian Dept. of Transport Type 797. 

Executive orders for the 810/840 Series, with more powerful 
Dart 525s or 541s, instead of the earlier Dart 505s, 506s, or 510s, 
have included one Type 818 for the Tennessee Gas Transmission 
Co., and one Type 819 for the Niarchos Group. Accommodation 
varies a to customer requirements, but versions and 
proposals exist for between 10 and 40 seats. Cost per seat-mile 
varies between 2 and 20 pence at 1,000 hours per annum, according 
to range and capacity, and the cost per aircraft mile, between 
$1.25 and $2.00 over 1,500 or 150 seat-miles respectively. 


Westland Aircraft, Ltd.—Among this helicopter company’s many 


rotorcraft designs are several which are suitable for executive use, 
including the Whirlwind, the Skeeter and the Wasp. The Whirl- 
wind is employed on several oil search projects overseas, and the 
smaller Widgeon is operating in the executive réle in similar areas 
and in the U.K. 

One of the lowest-priced five-seat helicopters, the Widgeon has 
been employed on road construction projects with the Laing 
company of civil engineers, operated by Executair Ltd. The 
Queen’s Flight recently received two Whirlwind Mk. 8s, which 
have the 750-b.h.p. Leonides Major 155 engine in place of the 
former 600-b.h.p. Pratt & Whitney R-1340. The cabins are 
specially furnished and equipped with four seats. Whirlwind data 
are tabulated under S.55 on page 626. 


Czechoslovak Aircraft Works.—The Czechs have a long tradition of 


light aircraft design and production, and their current executive 
and personal types include the single-engined Meta-Sokol, and 
the Aero 145 and Morava L-200 light twins. The L-40 Meta- 
Sokol and the Aero design both use the Walter M.332 inverted 
four-cylinder engine, which utilizes fuel injection and has a centri- 
fugal supercharger. The latter can be declutched or engaged as 
required, to increase the manifold pressure by 0.2 atm. at sea level, 
where it may be used, with full throttle, for up to five minutes. 
The M.332 then delivers 140 b.h.p. for take-off and initial climb, 
instead of 115 b.h.p., unsupercharged, at similar r.p.m. 

The Morava L200 is a new and rather larger twin for executive, 
charter or private use. The design has undergone considerable 
development since its first flight on Apr. 8, 1957, and the 160-b.h.p. 
Walter Minor engines of the prototype have been replaced in the 
production L-200A by two 210-b.h.p. M.337 engines driving 
Type V-410 airscrews. The new engines are similar to the Walter 
Minor inverted-sixes, except for the introduction of fuel injection. 

The performance of this all-metal five-seater has naturally been 


Personal aircraft from the Continent finding favour in this 
country include the new Jodel D.140 Mousquetaire (left) and 


the L-40 Meta-Sokol. 
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Three or four Morane Paris four- 
seat twin-jet aircraft have so far 
been sold to American companies 
for executive use. This one be- 
longs to the Timken Roller Bearing 
Company, and is seen at Atlantic 
Aviation’s Executive Aircraft 
Hangar, Philadelphia International 
Airport. 


considerably improved, the cruising speed having increased by 
some 20 m.p.h. U.K. agents for all three types areYthe Aircraft 
and General Finance Corporation, Ltd., 3 Red Place, Green 
Street, Mayfair, London, W.1. 


Societe des Avions Jodel.—Most successful of the FrenchTultra-light 


designs, the Jodel series includes airframes built by several com- 
panies in France, who hold constructional licences for the types. 
The original Jodel company continues with the sale of kits for the 
D.11, as well as marketing the D.9, D.111 and D.112. Among 
the largest Jodel constructors is the Société Aéronautique Nor- 
mande, at Bernay, which built 250 two-seat D.117s, before 
relinquishing the licence to Alpavia at Gap. This 90-b.h.p. two- 
seater is similar, except for the engine, to the earlier D.111, which 
is still being built by Etablissements Renard, at Angers, fitted 
with the 75-b.h.p. Minié motor. 


Ji 


Seen in its latest production form is the six-seat STOL Dornier 
Do 28, which is suitable for executive, charter or private use. 


Independent development of the basic D.11 by Centre Est 
Aéronautique resulted in the three-seat D.R.100 Ambassadeur, 
which has a lengthened rear fuselage and an increased centre- 
section span. Although having a maximum short-range capacity 
for four persons, the D.R.100 has the same 90-b.h.p. Continental 
as the two-seat D.117 

S.A.N. also builds the Ambassadeur, but has “ stretched ” the 
basic airframe still further with the new D.140 Mousquetaire, 
which is an occasional five-seater. The empty weight of the 
Mousquetaire corresponds to the gross weight of the D.117, which 
is exactly half that of the D.140. The Mousquetaire can therefore 
lift its own weight. With a 180-b.h.p. Lycoming, it has the usual 
excellent speed range of the clean wooden Jodel designs, cruising 
at up to 143 m.p.h., and stalling at only 34 m.p.h., and is in large- 
scale production. U.K. agents for the S.A.N. Jodel are Rollason 
Aircraft and Engines, Ltd., Croydon Airport, Surrey. 


Aeroplanes Morane-Saulnier.—The first jet aircraft offered for practical 


executive use the four-seat Morane-Saulnier M.S. 760 Paris is in 
large-scale production for both military and civil duties. It has 
an F.A.A. Type Certificate, and is marketed in the U.S. by the 
Beech Aircraft Corporation, which also has a manufacturing 
licence. With two 880 Ib. Turbomeca Marboré turbojets, the Paris 
cruises at 350 m.p.h. over a range, with tip-tanks, of nearly 1,000 
miles. It is pressurized for operation at its optimum altitude of 
23,000 ft., and is aerobatic with only two persons on board. 


Societe des Etablissements Wassmer.—Yet another Jodel variant, the 


D.120 Paris-Nice, is built by this company, which has sold nearly 
200 since 1955. The D.120 is generally similar to the D.117, 


and is cleared for towing gliders up to 880 Ib. in weight. Sailplanes 
are another interest of the Wassmer company, which has also con- 
tinued in the powered aircraft field with the development of the 
W.A. 40 Super IV. 

Embodying many transatlantic ideas, the Super IV is powered 
by a 180-b.h.p. Lycoming engine, and has a nosewheel under- 
carriage and a sliding bubble canopy. The prototype first flew 
on Jne. 8, 1959, and its development continues. 


Dornier-Werke G.m.b.H.—While the six-seat Do 27 is available for 


executive-type operations involving STOL requirements, and can 
offer a high degree of comfort as well as good performance, its 
twin-engined variant, the Do 28, has an even greater potential for 
specialized business flying. At the moment, it has no rival STOL 
twin of a comparable size throughout the international market. 
Production Do 28s have 255-b.h.p. Lycomings instead of the 
former 180 0—-360s, and a 5 ft. 11 in. increase in span. Fuel 
tankage has been increased to 102 Imp. gal., wing dihedral has 
been introduced, and twin exhaust ejector tubes and mainwheel 
spats have been added. The Do 28 has a minimum speed of 
44 m.p.h., and a maximum cruise of 161 m.p.h. Its quoted 
operating costs in the table (page 626) are converted from German 
figures in DM, with 50° depreciation over five years, the seat-mile 
figure being .09 DM/km. for six persons over 400 hours a year. 


Klemm-Flugzeuge G.m.b.H.—One of the oldest”names in lightplane 


circles, Klemm is now represented by the three-seat all-wooden 
KI 107C, which is a development of a wartime design, powered 
by a 150-b.h.p. Lycoming engine. An aerobatic trainer of classic 
qualities, with a fixed, spatted tailwheel undercarriage, the K1.107 
is being built by the Apparatbau branch of the Bélkow company. 


The long-span R.W.3-A2 Multoplane powered glider came to 
the U.K. for the Kidlington week-end. 


Latest design by Ing. Stelio Frati is the single-jet two-seat 
Procaer Cobra, which has a metal-skinned wooden airframe. 


Rhein-Flugzeugbau, G.m.b.H.—The RW.3 Multoplane produced by 


this company is a typically German conception of a powered glider- 
type sportsplane. The Multoplane has a pusher propeller in a 
slot between the fin and rudder for minimum drag when stopped 
in the vertical position for soaring. 

In its powered glider form, the RW.3-A2 has long-span wings 
(50 ft. 6 in.) and a fan-cooled 75-b.h.p. Porsche 678/4 flat-four 
engine in the centre-fuselage. The short tricycle undercarriage is 
retractable, the mainwheels electrically, and the nosewheel 
manually, and there is an under-fuselage skid. 

The RW.3-A3 is similarly powered, or also with the alternative 
95-b.h.p. Continental (which gives a much better power-weight 


One of the most attractive of all light aeroplanes is the 
Aeromere F.8-L Falco, designed by Stelio Frati. 
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Equipped for photo 
survey, the Hansaluft- 
bild Piaggio P.166 
is also rapidly recon- 
verted for executive 
transport. A good in- 
dication of the cabin 
headroom is available 
from this photograph, 
which also shows the 
rear bar and toilet 
compartment. 


ratio), but has short-span wings (34 ft. 2 in.) with tip fairings, for 
aerobatic and touring flight. These increase the cruising speed 
by 6m.p.h. Thirty RW.3s have so far been built, all but one with 
the Porsche engine. 


Aviamilano Costruzioni Aeronautiche.—The chief designer of this 


Italian company, Ing. Stelio Frati, is responsible for a range of 
very advanced light aeroplanes, which are being built by several 
sub-contracting firms in the Milan area. Possibly the most 
efficient lightplane designs yet produced, the F.8 Falco is an 
aerobatic two-seater, with a 150-b.h.p. Lycoming, produced by 
Aeromere, while the F.14 Nibbio is a four-seater Aviamilano 
development with a 180-b.h.p. Lycoming. The wooden airframes, 
with their retractable tricycle undercarriages, have a superlative 
high-gloss finish and such cleanliness that both types can cruise 
at nearly 200 m.p.h. 

A later aircraft, the F.15 Picchio, is generally similar, with three 
or four seats, and a 160- or 250-b.h.p. Lycoming, but has a thin 
metal covering over its ply skin. The Picchio is produced by the 
Procaer company, which has also developed the two-seat Cobra 
400 lightplane, with a Marboré II jet engine. U.K. agent for 
the Falco is J. L. Shaw, Esq., Church Fold, Leathley, near Pool- 
in-Wharfedale, Ycrks. 


A new Aviamilano design is the P.19 two-seat trainer and 
tourer, which has a 90-b.h.p. Continental engine and a 
maximum speed of 125 m.p.h. 


Piaggio & C., Societa’ Per Azioni.—With a wide experience of road 
and rail vehicles, Piaggo is also one of the leading producers of 
executive aircraft outside the U.S. The four-five seat P.149. 
which has been produced primarily as an aerobatic trainer for 
the Luftwaffe, is also suitable for touring or business flying. 
and the P.136 amphibian has met specialized executive needs in 
many countries 

The P.136L-1, with 270-b.h.p. Lycomings, and the L-2, with 
these engines supercharged to give 340 b.hp., has been 
assembled for sale in the U.S. by the Trecker Corporation, 
which is also marketing the popular P.166. An eight-seat flying 
boat version of the P.136L-2 has also been projected, together 
with an amphibian variant, the L-2-DK, of similar capacity. 

Using the same gull wings and pusher engine installation as 
the P.136, the P.166 is one of the roomiest executive types in its 
class, and has an excellent all-round performance. Its operators 
in the U.K. include Sir Robert McAlpine and Partners, Messrs. 
John Laing. and the Blackwood Hodge company, all construc- 
tional engineers, and Lord Derby and United Steel. UK. 
agents, Aero Enterprises (Boreham Wood), Ltd., 17 Drayton 
Road, Boreham Wood, Herts. 


Polish Aircraft Construction Centre.—Shortly to make its anpearance 


in this country is the little two-seat P.Z.L.-102B Kos, from 
Poland The prototype first flew on May 21, 1958, with a 
65-b.h.p. Narkiewicz engine, but the definitive version, the 
P.Z.L.-102B, has a 90-b.h.p. Continental C-90-12F. It is intended 
for touring, with wheel-type controls, or training and basic 
aerobatics with dual control sticks, and is all-metal. U.K. agents 
are Norco Engineering, Ltd., 62 Church Road, Burgess Hill, 
Sussex. 

Svenska Aeroplan A.B.—Latest version of the Swedish Safir, of 
which nearly 500 have been built since 1945, is the SAAB-91D. 
This all-metal four-seater has a 180-b.h.p. Lycoming flat-four 
engine instead of the 190-b.h.p. flat-six of the SAAB-91C, which 
has reduced the empty weight by some 100 Ib., and permitted 
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the installation of a constant-speed airscrew and bigger genera- 
tor. Goodyear disc brakes are now also fitted. The Safir has 
achieved its main success as an aerobatic trainer, and its 
emphasis is on classic handling rather than pure performance. 


Aero Design and Engineering Co.—The only high-wing design 


among the American light twins, the Aero Commander is 
widely used for executive flying, and more than 800 have so 
far been built, including 148 last year. Extensive modifications 
in the 1960 Commander range include a new selection of fuel- 
injection engines in ultra-streamlined and extended nacelles 
having 40% less drag. Being flattened by 9 in. beneath the 
wings, the nacelles improve visibility from the cabin, while 
their 4 in. higher thrust line reduces airscrew proximity for 
decreased noise. Exhaust ducts above the nacelles further 
reduce the noise level, while their extended tails house the 
swivelling mainwheels of the tricycle undercarriage. 

The Aero Commander series comprises the Model SO0A, 
which has 260-b.h.p. Continental IO-470-M engines, and the 
500B, with two 290-b.h.p. Lycoming IO-540s. Both cruise at 
about 220 m.p.h.. carrying 130 Imp. gal. of fuel, which gives 
a maximum range of some 1,400 miles carrying up to seven 
people. 

The Model 560F has the new 350-b.h.p. Lycoming IGO-540 
engines and a 234 m.p.h. cruise with 185 gal. of fuel, while 
the 680F adds supercharging to get 380 b.h.p. for take-off from 
its IGSO-540s. Its useful load is increased from about a ton 


The first aerobatic all-metal two-seater P.Z.L.-102B Kos is ex- 
pected soon in this country on a demonstration tour from Poland. 


to 3,200 Ib. At 70% power and 10,000 ft., cruising speed is 
244 m.p.h. The Model 720 Alti-Cruiser, which is the only 
pressurized light twin, and has similar engines, is to be modified 
to 1960 standards later this year, as the 720A 


Beech Aircraft Corporation.—The Beech company specializes in 


high-quality and high-performance designs for general aviation ; 
although its 802 commercial deliveries last year put the com- 
pany third among the light aircraft concerns, its financial 
return was the second highest. Seven models are offered in 
the 1960 range. The Debonair and M35 Bonanza have the 
same airframes except for the extended Hoerner wing tips of 
the latter, and the conventional, instead of Vee, tail of the 
former. Weight penalty for the normal tail is 14 Ib. Engines 
are both Continental I0-470s, but the Bonanza has high com- 
pression heads for 250 b.h.p.. and the Debonair uses a maxi- 
mum of 225 b.h.p. Fewer side windows and the loss of other 


Above, the 1960 Aero Commander 500A has new engines in 

extended nacelles. Below, Beech’s current economy” model, 

the Debonair, is to be supplemented soon by a $5,000 light- 
plane for production expansion. 


, 
‘ 
A 
be 
<3, 
‘ ‘ 
q 
=e 
| 
| 
4 
ir 
2V 


MAY 20, 1960 621 THE AEROPLANE 
and ASTRONAUTICS 


47 in December, 1946. The latest civil production model, the 
47) Ranger, has many features specifically included for execu- 
tive operation, and seats three passengers behind the pilot. 
Two specially furnished examples, designated H-13Js, by the 
U.S.A.F., have been provided for the use of President 
Eisenhower. The 47J is available with composite or metal main 
rotor blades, and optional fuel tanks with an increased capacity 
of 40 Imp. gal. Bell helicopters are also made under licence 
in Italy by the Agusta company, and in Japan by Kawasaki. 
Brantly Helicopter Corporation.—In general, helicopter operators 
must pay heavily for vertical take-off and landing capability 
because of high initial costs of these complex craft, their low-life 
components, their high power demands for a slow operating 


First export delivery of a Beechcraft Model 65 Queen Air was speed, and high insurance fees. The little Brantly B-2 is 
to a German steel company, whose chief pilot, Captain Helmut designed specifically to bring helicopter operations more in 
Jakobs, is seen on the right. line with fixed-wing costs, and after F.A.A. Certification, 


appears to be succeeding. The first commercial operator of a 
B-2 in the U.S. achieved a utilization of 93 hr. in the first 
three weeks of service, and over six months of commercial 
activity, has calculated the operating costs of the B-2 for an 
annual utilization of 500 hours, as only $18.63 an hour. This 
excludes pilot salary, but writes off the very low initial cost 
($19,950 f.a.f.) over five years. 

This is remarkable for a helicopter, and the two-seat B-2 
should have a wide application. Its three-bladed rotor has 
coincident flapping and drag hinges at about 40% of the blade 
length, and a second flapping hinge near the hub. A subsidiary 
company at 131 Ystrad Road, Fforestfach, Swansea, handles 
the B-2 in the U.K., and the first two have already arrived. 

Cessna Aircraft Company.—This is the biggest light aeroplane 
company in existence, and its 3,564 deliveries last year 
accounted for 50.6% of the total production from the four 
largest U.S. companies. It markets types ranging from the 
120-m.p.h. two-seat Model 150 to the 220-m.p.h. twin-engined 

Born 1937 and still fgoing strong is the Beech Super G18; Model 310. In the gi ge single-engined ond tlencle under. 

r. carriage group are the , and the four-seat 172, A ark, 
about seven per month were produced last yea 182, Skylane and 210, Except for the 210, which is ; aoe 

advanced design with a retractable undercarriage and a 190 

refinements reduce the Debonair’s cost by some £2,000 com- m.p.h, cruise, these are generally similar, apart from Con- 
pared with the Bonanza. Well over 6,000 of the latter have tinental engine sizes and minor modifications. The 1960 models 
been built, and 480 were sold last year. ; 

Smallest Beech twin, the 1960 B95 Travel Air, which is 
basically a Bonanza with two 150-b.h.p. Lycomings, has a 
19 in. rear extension on its cabin, a taller fin with a curved 
dorsal fillet, and wider span tailplane for additional stability. 
Flap travel has been increased, and the gross weight increased 
by 100 Ib. In 1959, 142 were delivered. 

“Current models of the bigger Twin-Bonanza, the DSOC and 
H50 (66 built last year), which are distinguished respectively 
by their 295-b.h.p. Lycoming GO-480-G206 and 340-b.h.p. 
1GSO-480-A1A6 engines, have a new air-stair door behind the 
starboard wing. Cabin seats are relocated along a central aisle, 
the floor lowered for extra headroom, and the wing tips 
squared off for improved efficiency. 

The new Model] 65 Queen Air also has an air-stair entrance 
door, on the port side, and its equipment is designed to include 
weather avoidance radar. First deliveries of the Queen Air 
were made at the end of March to the Ohio Aviation Company, 
and the Rochling Iron and Steel Company in Germany. 


This British-owned Cessna 180A is registered with Fitzpatrick 
and Son (Contractors) Ltd. 


are distinguished (except for the smaller 150) by their stylishly 
swept fins. The Skylark and Skylane are de luxe versions of 
the Models 175 and 182, while a tailwheel version of the latter 
type, the Model 180, is available for utility operations. 

Despite the different undercarriage configuration, the per- 
formance of the Skylane and the 180C are virtually identical. 
The landing run of the 180 is 350 ft. compared with the 560 ft. 
of its nosewheel-gear equivalent, and the empty weight 1,530 Ib. 
instead of 1,550 Ib. for the Model 182. Sezvice ceilings are 
respectively 21,500 ft. and 19,800 ft., and the Model 180 is 
therefore particularly suitable for high-altitude operation. 
Production figures up to late 1959 comprised about 3,600 
Model 180s; some 2,100 182s; and over 1,350 Skylanes. 

In the first three months of 1960, Cessna delivered 234 of its 
iat . new 210 design, compared with 160 Comanche 250s by Piper, 
and 110 M35 Bonanzas by Beech. The 210 also outsold all 


- ae models, the closest competitor being the 172, 
with 2 eliveries. 
First photograph of the attractive little Brantly B-2 helicopter Cessna’s high-performance and luxurious twin, the Model 310, 
in British markings. has the family swept fin in the 1960 “ D” form, together with , 
| non-congealing oil coolers and the choice of 13 three-colour : 
As the remaining Beech model, the Super G18, which started exterior paint schemes. About 1,300 Model 310s have been 
life in 1937, has been in continuous production longer than any produced since 1954, and several are in service in the U.K. 
other twin, and nearly 7,000 have been sold including 89 on executive duties. U.K. agents are Airwork Services, Ltd., 
in 1959. The 1960 model has a new and roomier cockpit, 35 Piccadilly, London, W.1. 


with a two-piece windscreen of increased angle for rain diffusion, 

and many other internal improvements. All the Beech twins Tee 
except the Travel Air are approved for Aerojet standby rocket ia 
power in each rear nacelle, for instantaneous emergency thrust. a 
U.K. Beech agents are Aircraft Associates, Ltd., 26 Old Bank ee, 
Buildings, Chester. 
Bell Helicopter Corporation.—One of the most experienced rotor- s 
craft companies in the World, Bell has built well over 2,000 i 
civil and military helicopters since the first commercial Model x 

& 


J The sleek Cessna 310 is a luxurious executive twin, and 
G-APUF is operated by McAlpine Aviation Ltd. 
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° ° improvements, while more powerful Pratt & Whitney R-1830, 
Executive and Personal Flying ee. -< R-2800 or Wright 1820 engines have been installed in Super 


DC-3s. Conversions of the Douglas B-23, the military version 
of the DC-3, are still in use on executive operations, and most 
of the other Douglas transports, including DC-4 and DC-6, 
are represented in American business flying fleets. 

Another former Douglas bomber converted for more peaceful 
uses is the B-26 Invader, which provides a very fast and long- 
range twin-engined executive type. The On Mark Engineering 
Company are principally involved in B-26 conversion, which i 
involves fitting double glass cabin windows, sound-proofing, an 
hydraulically operated air-stair door, disc brakes, dual controls 
and furnishing the rear fuselage for up to 11 people. 

More radical B-26 modifications by the L. B. Smith Aircraft 
Corporation result in the Tempo II, which retains only the 
wings, control surfaces and nacelles of the original airframe, 
and has a 7 ft. 9 in. longer and pressurized new fuselage. 
Cruismng speed is 350 m.p.h. on 67% power at 20,000 ft. and 
31,000 Ib. gross. The Tempo I is similar but unpressurized. 

An equally ambitious Smith conversion is the Biscayne-26, 
which has a 70-in. increase in (unpressurized) rear cabin length, 
a 10-in. increase in span, and 315 m.p.h. cruising speed at 
Recent arrivals in this country were two Champion Tri- 10,000 ft. at 35,000 Ib, gross. 

Travelers of the type shown here. 


Champion Aircraft Corporation.—Rights for the two-seat Model 7 
Champion were bought by this company from Aeronca in 
June, 1954, after more than 10,000 had been produced between 
1946 and 1951. Production is continuing with the Model 7EC 
Traveler, which has a 90-b.h.p. Continental and a tailwheel 
undercarriage, and the 7FC Tri-Traveler with a nosewheel. A 
three-seat development of the Traveler, the Sky-Trac, has been 
produced with a 140-b.h.p. Lycoming O-290-D2B, and with 
a nosewheel undercarriage is known as the DX’er. 

Latest variant is the 7-JC Tri-Con, which is a Traveler with 
a reverse tricycle undercarriage. Champion deliveries in 1959 
totalled 274 aircraft. U.K. agent is Edward Drewery, Esq.. 
128 Station Road, Sidcup, Kent. 

Convair Division of General Dynamics.—Many large companies in 
the United States use converted airline transports for medium- 
and long-range executive operations, and the Convair 240, 340 
and 440 have proved popular for such duties. Lavishly 
equipped and extensively modified to individual requirements, 
with full professional crews, these aircraft bring scheduled air- 
line standards of regularity and capacity to those companies 
which can afford them. 

About a dozen executive 340s and 440s are being converted ; 
by Pacaero Engineering to take 3,750-e.h.p. Allison 501-D13  " This Convair 440 Metropolitan was built for a Texas oil 
turboprops, which increase the cruising speed by about 80 | company; others are being converted for executive use with 
m.p.h. to 345 m.p.h. at 17,000 ft. Climb to 30,000 ft. is only turboprop power. 

13 min., and block times are reduced by 25% to 36 min. 
for a 150-mile segment. The Super Convair has a gross weight E : 
of 53,200 Ib., and the direct operating costs of $206.8 an hour Downer Aircraft Industries, Inc.—Having taken over all the 


for a 200-mile segment give a cost per seat-mile of $.016 for resources of the former Bellanca Corporation, this company 
a 44-seat configuration. Basic conversion cost is $490,000, plus is continuing to market the four-seat Bellanca 260 and the 
the $300,000-$400,000 for the original aircraft. Cruisemaster. These are similar except that the 260 has a 


nosewheel undercarriage and a 260-b.h.p. Continental engine, 
while the Cruisemaster has a tailwheel gear and a 230-b.h.p. 
Continental O-470-K. Both are of composite construction, 
with wooden wings and tail, and steel-tube fuselage, but the 
260 is completely covered with a glass-fibre skin, which gives 
it a very smooth finish and a notably high performance. U.K. 
agents are Peter Clifford and Co., Kidlington Airport, Oxford. 
Fairchild Engine and Airplane Corporation.—Built under licence 
from the Dutch Fokker company, which itself has sold about 
10 examples for executive use, the Fairchild F-27 Friendship is 
operating at the moment with the Continental Can, General Tire 
and Rubber, Butler Aviation, Bank of Mexico, Westinghouse 
Electric, Ideal Cement, Champion Spark Plug, Kimberley-Clark, 
R. J. Reynolds Tobacco, Reynolds Metal and Johns-Manville 
concerns, in the United States. A typical Friendship executive 
interior accommodates 10-16 passengers in three luxurious com- 
partments in the pressurized cabin, and costs about £24,000 above 
the basic price. The F-27 has either Dart 511 or 528 engines. 


(Continued on page 623) 


Douglas Aircraft Company.—Mainstay of the U.S. executive fleet 
is almost undoubtedly the veteran DC-3. which still gives 
excellent service after 24 years’ flying. Many modernization 
schemes have been applied by various engineering companies 
to fit undercarriage fairing doors, a retractable tailwheel, modi- 
fied wing fillets, aileron gap strips and other aerodynamic 


Aerodynamic refinement, engine changes and extensive re- 
design resulted in the Super DC-3, which is popular for 
executive use. 


Above, a Douglas B-26 executive developmezit by the L. B. 

Smith Aircraft Corpn. is designated the Tempo Il. Left, an 

interesting modern development of a pre-war design, is the 
Downer Bellanca 260. 
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POWER CONTROLS 


P.C, 23 


Boulton Paul powered flying control units incorporate rotary control 
valves, designed for sensitivity and accurate response. The tandem 
ram unit illustrated actuates the Blackburn NA.39 all-moving tail 
plane and operates in manual control, with or without auto- 
stabilization,-or under complete auto-pilot authority. 
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Grumman Aircraft Engineering.—One of the few medium-sized 
aircraft designed specifically for executive use, the twin-Dart 
Gulfstream, is selling well in the U.S., and about 20 have reached 
service since delivery started late last year. Usual accommoda- 
tion is for 10-12 passengers, although up to 19 may be carried 
if required. The Gulfstream is designed to be completely 
independent of ground handling facilities, and has its own 
hydraulically operated stairway/entrance door, plus an auxiliary 
power unit for engine starting and ground operation of cabin 
air condit'oning, radio, lights and so on. It can operate from 
4,000 ft. runways, 


The Helio H-391B Courier combines helicopter-like perform- 
ance with fixed-wing economics. 


The Pacaero Learstar is one of several Lodestar developments 
for executive use. 


Helio Aircraft Corporation.—The four-five seat STOL Courier pro- 
duced by this company is unrivalled in combining near-helicopter 
characteristics, with normal light-aeroplane cruising perform- 
ance. This is achieved by equipping a very clean airframe 
with extensive high-lift and slow-speed devices, including full- 
span slats, 74%-span Slotted flaps, and low aspect-ratio ailerons 
supplemented by slat-interceptor type spoilers. The minimum 
flight and control speed of the Courier is less than 30 m.p.h. 

The over-strength steel-tube cabin structure of the Courier 
incorporates recommendations of the Flight Safety Foundation, 
and it probably offers more flight security than any other fixed- 
wing aircraft. Apart from the most widely used H-391B 
Courier, with a 260-b.h.p. Lycoming, the Helio range includes 
the 30,000-ft. H-392 Strato-Courier, with a supercharged 340- 
b.h.p. Lycoming GSO-480 driving a three-bladed airscrew, and 
the H-395 Super Courier, with a 295-b.h.p. Lycoming engine 
These types cruise at 162, 182 and 170 m.p.h., respectively, and 
some 122 had been built by the end of 1959. U.K. agents are 
Autair, Ltd., 75 Wigmore Street, London, W.1. 


Hiller Aircraft Corporation.—The widely used series of Hiller 
helicopters, which began in 1946 with the Model 360 have 
equipped some of the more specialized business flying fleets, 
although their main reputation has been made on utility duties. 
The latest production variant, the UH-12E, is a _ three-seater 
powered by a 305-b.h.p. Lycoming engine, but this is being 
modified to have a four-seat cabin, and will be available later 
this year as the Hiller 12E-4. .. agents, Helicopter Sales, 
Ltd., 2 Lowndes Street, London, S.W.1 


The elegant Grumman Gulfstream is a specialized Dart-powered 
executive type which is already in service with more than a 
dozen companies. 

Howard Aero, Inc.— One of the most popular types for executive 
conversion in the United States is the Lockheed Model 18 
Lodestar and its ex-military derivatives, Several companies 
have undertaken its design refinement, including Howard, 
Oakland Airmotive and Pacaero, and it is also being used 
largely unchanged in its basic civil form. The Howard 
Super Ventura has two 2,000 b.h.p. Pratt & Whitney R-2800- 
83AM10 radial engines, and a gross weight of 31,000 Ib., instead 
of the original Wright R-1820-87s, -72As or -S6A powerplants 
of 1,200 or 1,350 b.h.p. 

Although retaining a general resemblance to the Lodestar, 
the Howard 500 has a completely new fuselage for 12-14 
passengers, with pressurization to maintain sea-level equivalent 
up to 16,000 ft. There is a potential demand for about 65 
of these aircraft; more than 30 unpressurized Super Venturas 
have been delivered since 1955. 

A low degree of pressurization is incorporated in the Oakland 
modification of the Lockheed PV-2 Harpoon, which seats 8-14 
passengers and is powered by two 2,000-b.h.p. Pratt & 
Whitney R-2800-AMI0 engines. This cruises at 280 m.p.h. 
at 10,000 ft. and weighs 33,000 Ib. No _ pressurization is 
incorporated in the Learstar conversion of the Lockheed 18, 
which is now undertaken by Pacaero and has been delivered 
to the tune of more than 30 aircraft. Wright Cyclone 
R-1820-76A, -76B or -86 engines of increased power (1,425 b.h.p. 
for take-off) are fitted. Gross weight is 24,000 Ib. and cruising 
speed 280 m.p.h. 

Hughes Tool Company, Aircraft Division.—Several American com- 
panies are testing the market for low-cost helicopters and big 
production plans are in hand for the little two-seat Hughes 
269A. This has a 180-b.h.p. Lycoming 0-350-C2B and its 
minimum direct operating costs are claimed to be as low as 
$10.65 an hour, Extensive use is made of belt drives in the 
transmission, thereby reducing mechanical complexity, eliminat- 
ing the need for a conventional clutch and reducing costs. 


Lockheed Aircraft Corporation.—Steady progress has been made 
with the development of the JetStar high-speed executive trans- 
port since the twin-Orpheus prototype first flew on Sept. 4, 
1957. The second prototype has since been modified to 
production standard with four 3,000-lb.s.t. Pratt & Whitney 
JT-12 turbojets incorporating thrust reversers, duplicated wheels 
on its tricycle undercarriage and nacelle-type fuel tanks extend- 
ing fore and aft of the wings. These are fixed, and the wing 
leading-edge, which droops for landing, is extended on the 
inner sides to form a fillet, as on the Comet 4. 

With a 550-m.p.h. cruise capability, the JetStar will be 
the fastest executive type in existence when it enters service 
in Jan., 1961. This will be with the Continental Can Company, 
which placed the first commercial order; others have been 
received from Ryder Systems, Inc., and Krupps, of Essen. 
Standard payload is 1,640 tb., comprising cight passengers 
and baggage. 


Left, the first production JetStar, due in late summer, will have 
¥ all the features of this revised second prototype. Below, the 
Noland Company’s corporate Fairchild F-27. 
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A re-engined veteran is the Piper Super Cub 150. 


Mooney Aircraft Inc.—Cheapest of the American high-performance 


four-seat low-wing light aircraft, the Mooney Mk.20 is a most 
efficient design. It achieves its performance by a particularly 
clean wooden wing with a laminar-flow section; and _ its 
economy by the use of a four-cylinder Lycoming engine of 
150 or 180 b.h.p., and manually operated flaps and nosewheel 
undercarriage. 

Its empennage is also of wood, and is of the all-moving ty 
for longitudinal trimming, but the fuselage is of steel he 
and semi-monocoque construction, with metal skinning. Some 
600 Mk.20s (150 b.h.p.) and Mk.20As (180 b.h.p.) have been 
built since 1955, including 182 last year; the 1960 model 
incorporates improved soundproofing, through the use of 
thicker glass and better cabin insulation, bigger and better 
brakes and more positive gear-down locks. The Mk.20s are 
being offered with autopilots, as well as the normal accessories 
such as anti-collision beacons, ifr instruments and compre- 
hensive radio. 

Mention has been made of a 250-b.h.p. version, the Mk.2!, 
and of the Mk.22, with two 180-b.h.p. Lycomings, but no 
details of their progress are available. The Mk.22 is reputed 
to weigh 3,250 Ib. and to cruise at 220 m.p.h. U.K. agents 
are Travelair Ltd., 115 Oxford St., London, W.1. 


North American Aviation, Inc.—Pending possible marketing for 


executive use of the N.A.A. twin jet T-39 Sabreliner, which 
was awarded a production contract by the U.S.A.F. as a 
combat readiness trainer and utility type, current North 


One of the most popular of all personal aircraft is the Piper 
Tri-Pacer. 


American representation in business flying is confined to the 
exotic adaptation of the P-5I1ID Mustang fighter by Trans- 
Florida Aviation, Inc. This has an additional seat and baggage 
space, and provides a superlative high-speed (300-400 m.p.h. 
cruise) transport for the enthusiast executive, at very low cost. 
Total price of the converted aircraft with comprehensive radio 
equipment is only $32,500. 


Piper Aircraft Corporation.—As the second largest light aircraft 


company in America, and therefore the World, Piper last year 
delivered 2,530 commercial aircraft for a net price of some 
$33,134,000. Its range includes the two-seat PA-18 Super Cub 
(470 sold last year) which has been in more or less continuous 
production since the early 1930s, with very little change except 
for the current installation of the 90-b.h.p. Continental C90 
or 150-b.h.p. Lycoming O-320 engine. 

Next cheapest Piper model is the four-seat Caribbean, which 
is an economy version of the PA-22 Tri-Pacer, with a 150-b.h.p., 
instead of a 160-b.h.p., Lycoming O-320. It is claimed as the 
lowest cost four-seater in the U.S. and is intended mainly 


A high-performance four-seater is the Piper Comanche. 


for club and private use, rather than business flying. 

The Tri-Pacer has interconnected rudder and aileron controls 
for simplified flight and, like all the Piper range except the 
Cubs, may be fitted with the Autoflite single-axis autopilot. 
Some 90% of the Piper output now sells with this optional 
aid installed. In all, 676 Tri-Pacers and Caribbeans were 
produced last year, but these types are scheduled for replace- 
ment by a new low-wing design. 

Piper's remaining single-engine design, the PA-24 Comanche, 
is in a much more advanced category, and forsakes the original 
composite fabric-covered structure for an all-metal stressed- 
skin type. Powered with either a 180- or 250-b.h.p. Lycoming 
engine, the Comanche carries four people at cruising speeds 
of 160 or 181 m.p.h. over ranges of up to 900 miles, although 
World distance records were established late last year of 6,959 
and 7,668 miles, respectively, by Max Conrad, with eight times 
the normal fuel load on board. The 1,000th Comanche was 
delivered in 1959, which in all saw 995 of the type built. ’ 

In the twin-engined field. the PA-23 Apache is highly popular 
with small business flying fleets, having a maximum capacity of 
five people and capable of carrying virtually full airline radio 
and navigational equipment with four people, baggage and full 
tanks for nearly 1,000 miles range. With 1,600 delivered by 
March, 1959, and 311 built during that year, the Apache is 
the most widely used light twin, but is now being supplemented 
by the PA-23-250 Aztec. 

Virtually a scaled-up Comanche, the Aztec is a full five- 
seater with maximum fuel for up to a 1,400-mile range, and 
cruises at 200 m.p.h. instead of the Comanche’s 163 m.p.h. at 
a similar power setting. With two 250-b.h.p. Lycomings instead 
of the 160 O-320s, the Aztec has a longer fuselage and cabin, 
redesigned tail surfaces, including a slab-type tailplane, as in 
the Comanche, but is $10,000 cheaper than its nearest com- 
petitor. Joint production of the Apache and Aztec now totals 
40 per month. agents are Vigors Aviation, Ltd., 
Kidlington Airport, Oxford. 


The new five-seat Aztec aroused great interest during its 
recent showing at Kidlington. 


Umbaugh Aircraft Corporation.—The jump-start gyroplane was a 


familiar feature of pre-World War II aviation, but its subse- 
quent development has been largely obscured by that of the 
helicopter, The Umbaugh 18 is a new two-seat design which 
makes use of gyroplane characteristics to provide near-helicopter 
performance at something approaching fixed-wing costs, and 
its backers are talking in terms of orders already received 
for more than 2,000 examples. Umbaugh have announced its 
intention of building 10,000 a year. Fairchild is now to under- 
take production of this number of Model 18s, although initially 
only five prototypes are being built, the first having just flown. 
The Umbaugh-built prototype Model 18, which has not yet 
been certificated, takes off after a 75-ft. ground run, but later 
examples are expected to have VTO capability, after acceler- 
ating the rotor via a clutch for a jump start. 

The rotor is declutched as its incidence is increased, and 
thereafter remains autorotative. The Model 18 has a pusher- 
mounted 180-b.h.p. Lycoming, and cruises at 100 m.p.h. on 
60% power, with a maximum speed of 126 m.p.h. The rotor 
speed in cruising flight is 240 r.p.m., and the power-off descent 
is 700 ft./min. Useful load is 585 Ib. U.K. agents are Holman 
and Co. (Engineers), Ltd., 183 Fordneuk Street, Glasgow, S.E. 


The first prototype Umbaugh 18 is to be followed by five 
Fa 


irchild-built pre-production examples. 
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1. Aero or Brrrain, Biggin Hill Aerodrome 
Kent (Biggin Hill 2277) 

2. Atrways Agro Cius, Biggin Hill Aerodrome 
Kent (Biggin Hill 2735) 

3. Am Tourtnc Crus, 63 Kenilworth Avenue, 
London, S.W.19 (Liberty 6677). Aerodrome 
Biggin Hill 

4. Frying Group, 23 Customs House 
Chambers, Quayside, Newcastle, 1 (Newcastle 
27106). Aerodrome: Woolsington 

5. Atouetre Fiyinc Crus, 10 Stratton Close, 
Hounslow, Middlesex. Aerodrome: Biggin Hill. 
6. ALPHa Mike Fiyinc Group, 593 Park West, 
Marble Arch, W.2 (Ambassador 7733). Aerodrome 
Thruxton, 

7. A.P.T. Fryinc Crus, All Power Transformers 
Limited, Byfleet, Surrey (Byfleet 3224). Aerodrome 
Sandown (Lea). 

8. Auster Fryinc Cius, Rearsby Aerodrome, 
Leicestershire (Rearsby 321) 

9. AVON FLYING Group, Craysmarsh Farm 
Melksham, Wiltshire (Seend 258). Aerodrome 
Seend (Private Field). 

10. Bircuer Fiyinc Group, The Garage, High 
Street, Hadley, Wellington, Shropshire (Wellington 
195). Aerodrome: Wolverhampton 

11. BLAcKPooLt AND Aero Blackpool 
(Squires Gate) Airport, Lytham St Annes, 
Lancashire (Blackpool 43061, Ext. 13). 

12. Bristo. AND Wessex AEROPLANE CLUB, 
Bristol (Lulsgate) Airport, Bristol (Lulsgate 444) 
13. CampripGe Agro Cius, Cambridge Airport, 
Cambridge (Cambridge 56291). 

14. CENTRAL FLYING ScHooL FLYING CLuB, Royal 
Air Force, Little Rissington, Cheltenham, 
Gloucestershire (Bourton-on-the-Water 331). 

15. CHANNEL Istanps Agro Cius, St. Peter's 
Airport, Jersey, Channel Islands (Southern 696) 
16. CHELTENHAM AgERO CLUB, Staverton Aero- 
drome, Cheltenham, Glos. (Churchdown 2100) 
17. Afro Christchurch Aero- 
drome, Hampshire (Christchurch 1689) 

18. CoTswotp Agro 35 Oldbury Road, 
Cheltenham, Gloucestershire (Cheltenham 54449) 
Aerodrome: Staverton 

19. Coventry AgRoPLANE CLUB, 45 Daventry 
Road, Cheylesmore, Coventry. Warwickshire (Toll- 
bar 3224). Aerodrome: Coventry (Baginton) 

20. CUMBERLAND FiyInG Cius, Royal Air Force 
Silloth, Cumberland (Silloth 107) 

21. Derrorp Arro Cius, M.OS. Airstation, 
Pershore, Worcestershire (Pershore 240). Aero- 
drome: Defford. 

22. De (CHester) 
Broughton, Near Chester, Cheshire (Chester 24646) 
Aerodrome: Hawarden 

23. DenNHAM FLYING CLUB, Denham Aerodrome, 
Tilehouse Lane, Denham, Bucks. (Denham 2161). 
24. Dersy Am Centre, Derby Airport, Burnaston, 
Derby (Etwall 323) 

25. Dersy Arways Fiyinc Group, Derby Airport, 
Burnaston, Derby (Etwall 323) 

26. DouGtas HOLLAND FLYING Group, 2 Downton 
Crescent, Tile Cross, Birmingham, 33 (Streetly 1646) 
Aerodrome: Birmingham (Elmdon) 


27. East ANGLIAN Cius, Ipswich Aero- 
drome, Nacton Road, Ipswich, Suffolk (Ipswich 
76443). 

28. East Aero Cius, Hedon Airfield, 
Hull, East Yorkshire (Hornsea 2609) 

29. Easy KING FLYING Group, Wilby House, 
Wilby, Near Wellingborough, Northants (Kettering 
2445). Aerodrome: Sywell 

30. EpivsurGH 59 Jeffrey Street, 
Edinburgh (Waverley 2268). Aerodrome: Turn- 
house 

31. Exsrree Crus, Elstree Aerodrome, 
Hertfordshire (Elstree 3070) 

32. Exerer Aero Cius, Exeter Airport, Honiton 
Clyst, Exeter (Exeter 67433-4). 

33. EXPERIMENTAL FLYING Group, Biggin Hill 
Aerodrome, Kent. 

34, Famey Friyinc Crus, Fairey Aviation Com- 
pany, Limited, Hayes, Middlesex (Hayes 3800). 
Aerodrome: White Waltham. 

35. Fam Aero Fair Oaks Aerodrome, 
Chobham, Surrey (Chobham 375-6-7) 

36. Griwssy Fryinc 37 Bethlehem Street 
Grimsby (Grimsby 58321, Ext. 330). Aerodrome 
Waltham 

37. Hampsuire Southampton 
(Eastleigh) Airport, Hampshire (Eastleigh 2341) 
38. Herts AND Essex Aero Stapleford 
Tawney Acrodrome, near Abridge, Essex (Stapleford 
257-311). 

39. Fryinc Group, 41 Highfield Lane, 
Quinton, Birmingham, 32 (Woodgate 2680). Aero- 
drome: Wolverhampton. 

40. HicH Wycomer Fiyinc Group, 18 Meadow 
Way, Heston, Middlesex. Aerodrome: Booker 
41. Horizon Frytnc Group, Biggin Hill Aero- 
drome, Kent (Biggin Hill 2277) 


Where You Can Fly 


The approximate 
positions of the 
numbered clubs 
and schools which 
are listed alpha- 
betically on this 
page are shown in 
the sketch map. 
The list was 
compiled by the 
A.B.A.C. and 
does not include 
affiliate member 
clubs. 
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42. Horner Morn Fryinc Group, 56 Bullhead 
Road, Boreham Wood, Herts. Aerodrome: Denham 
43. BriGape Fiyinc Head- 
quarters, Brigade of Guards, Horse Guards, White- 
hall, S.W.1 (Whitehall 4466, Ext. 308). Aerodrome 
White Waltham. 

44. oF MAN “ The Pantiles,” 
Ballanard Road, Douglas, Isle of Man (Castletown 
3311). Aerodrome: Ronaldsway. 

45. Iste or Wiour Air CENTRE AND FLYING CLUB, 
Lea Airport, Sandown, Isle of Wight (Sandown 646) 
47. Lancasnirne Aero Crus, Barton Aerodrome, 
Eccles, Lancashire (Eccles 1866). 

48. Leeps/Braprorp Am Centre, Leeds/Bradford 
Airport, Yorkshire (Rawdon 1340). 

49. Leicestersuirne Aero Cius, Leicester East 
Airfield, Oadby, Leicestershire (Great Glen 360). 
50. Lonpon Transport (C.R.S.) Sports Assocta- 
TION FLYING CLuB, Fair Oaks Aerodrome, Chobham, 
Surrey (Chobham 502). 

51. Luton Crus, Luton Airport, Bedford- 
shire (Luton 4426). 


52. MActsterR Fiyinc Group, “Ingle Lodge,” 
Bridle Lane, Loudwater, Hertfordshire (Pinner 9768) 
Aerodrome: Denham 

53. Mrppiesex Fiyinc Group, 7 Hankins Lane, 
Mill Hill, N.W.7 (Mill Hill 2449). Aerodrome: 
Elstree 

54. Agro Elmdon Airport, 
Birmingham, 26 (Sheldon 2441) 

55. NEWCASTLE UPON TYNE MUNICIPAL FLYING 
ScHOOL AND Arr CENTRE, Woolsington, Kenton, 
Newcastle upon Tyne (Newcastle 869665) 

56. NorRFOLK AND NorwicH Aero C.ius, 5 Opie 
Street, Norwich, Norfolk (Norwich 28126-7) 
Aerodrome: Swanton Morley 

57. NorTHAMPTONSHIRE Agro CLUB, Sywell Aero- 
drome, Northampton (Moulton 213511) 

58. NortH Devon Aero Cius, Wrafton Gate, 
Braunton, North Devon (Braunton 421). Aero- 
drome: Chivenor 

59. NorTHERN ScHOOoL OF AVIATION FLYING 
Cius, Blackpool (Squires Gate) Aerodrome, 
Blackpool, Lancashire (South Shore 43061) 

60. NortH WALTHAM FLYING Group, Manor 
Farm, North Waltham, Near Basingstoke, 
Hampshire (Dummer 262). Aerodrome: Thruxton. 
61. NortH West Fiyinc Group, Beresford Place, 
Coleraine, County Down, Northern Ireland 
(Coleraine 2205). Aerodrome: Limavady. 

62. Oxrorp ArropLane Cius, Oxford Airport, 
Kidlington, Oxford (Kidlington 3355-7). 

63. PanpDA Fiyinc Group, Denman House, 
Falconers Park, Sawbridgeworth, Hertfordshire 
(Sawbridgeworth 2399). Aerodrome: Luton 

64. PrymourH Agro C.ius, Plymouth Airport, 
Crownhill, Plymouth (Plymouth 72752-3). 

65. PortsmoutH Aero Cius, Portsmouth Airport, 
Hampshire (Portsmouth 62537) 

. Propecters Frying Group, Manor Road, 
Hatfield, Hertfordshire (Hatfield 2300). Aerodrome: 
Hatfield 
67. Puss Morn Fryinc Group, | Lynn Walk, 
Milbourne Lane, Esher, Surrey (Croydon 5050) 
Aerodrome: Biggin Hill. 


68. SoUTKDOWN FLytnc Group, Welicross Grange, 


Slinfold, near Horsham, Sussex (Slinfold 388). 
Aerodrome: Wellcross Grange Fields 

69. SOUTHEND-ON-SEA MUNICIPAL AIR CENTRE 
AND FLYING ScHooL, Southend Aerodrome (Roch- 
ford 56204) 


70. SourHeRN Agro Cius, Shoreham Airport, 
). 


Shoreham-by-Sea, Sussex (Shoreham 34} 

71. SPARTAN FLYING Group, “ Stanway,”’ Denham 
Green Close, Denham, Buckinghamshire (Denham 
2162). Aerodrome: Denham. 


72. Stoke-on-Trent Fiyino Crus, 17 Park 
Avenue, Dresden, Stoke-on-Trent, Staffordshire 
(Stoke-on-Trent 39808). Aerodrome: Meir. 

73. Surrey AND Fryino Biggin Hill 
Aerodrome, Kent (Biggin Hil! 2255). 

74. SWANSEA AND District SCHOOL AND 
Cus, Swansea Airport (Swansea 230221). 

75. Tuirty-Two Group, 46 Oakfield Road, Cannon 
Hill, Birmingham, 12. Aerodrome: Wolverhampton. 
76. . Ticker c/o 49 Zermatt Road, Thornton 
Heath, Surrey (Thornton Heath 3556). Aerodrome: 
Redhill. 

77. TurRNHOUSE Arm Bankhead Medway, 
Sighthill, Edinburgh, 11 (Craiglockhart 2351). 
Aerodrome: Turnhouse 

78. Utsrer Fryinc Cius, Newtownards Aero- 
drome, Co. Down, N. Ireland (Newtownards 3327). 
79. Upper Heyrorp S.A.C. Agro CLus, 
R.A.F. Station Upper Heyford, Oxon. (Bicester 490). 
80. Venpbair FLyinc CLus, Biggin Hill Aerodrome, 
Kent (Biggin Hill 2251-2) 

81. WarwicksHire Aero Birmingham 
(Elmdon) Airport, Birmingham, 26 (Sheldon 2441). 
82. Rocnuester FLyiInc C.uB, Rochester Airport, 
Kent (Bluebell Hill 212-3) 

83. Royat Am FPorce Watton Frying Cusp, 
R.A.F. Watton, Thetford, Norfolk (Watton 384, 
Ext. 222) 

84. R.A.P. Srarion Wernersrietp Agro CLus, 
R.A.F. Station, Wethersfield, Near Braintree, Essex 
(Braintree 1240) 

85. Am Force Frying Cius 
1 Southways, R.A.F. Cranwell, Sleaford, Lincoln- 
shire (Sleaford 300) 

86. READING CLUB, The Falcon Hotel, 
Woodley Aerodrome, near Reading, Berkshire 
(Sonning 2281) 

87. Royat ArTiLLery Agro CLus, Army Air Corps 
Centre, R.A.F. Station, Middle Wallop, Hants. 
(Wallop 381). Aerodrome: Christchurch. 

88. Ringway Agro CLUB, Manchester Airport, 
Manchester, Lancashire (Gatley 3211) 

89. R.K.S. Pryinc Group, Swansea Airport, 
Fairwood Common, Swansea (Swansea 24063/24472). 
90. RHoose CLuB, c/o Rolce Agencies, 
26 High Street, Cardiff (Cardiff 29841). Aerodrome: 
Rhoose 

91. Roserts Eacite Frying Group, Two Oaks, 
Bushey Heath, Hertfordshire (Bushey Heath 1361). 
Aerodrome: Elstree. 


92. Sr. Epwarp’s Group, St. Edward’s School, 
Oxford (Oxford 58036). Aerodrome: Kidlington. 
93. ScorrisH Aero | Charlotte Street, Perth, 
Scotland (Scone 295). Aerodrome: Perth. 

94. Severn Lame FPiyinc Group, Western Road 
Stratford-on-Avon (Stratford 3878). Aerodrome 
Edgehill, Oxon. 

95. SHropsHire Fiyinc Group, “ Wenderley,” 
117 Harlescott Lane, Chatwood Village, Shrewsbury 
(Shrewsbury 4476). Acrodrome: Sleap. 

96. SkeGness Agro Cius, Ingoldmells, Skegness, 
Lincolnshire (Skegness 1140) 

97. West Lonpon Agro Cius, White Waltham 
Aerodrome, Near Maidenhead, Berkshire (Littlewick 
Green 272) 

98. Cius, Thruxton Aerodrome, 
Near Andover, Hampshire (Weyhill 352). 

99. WoLVERHAMPTON Agro CLUB, c/o P. Everall, 
Limited, 34 Cleveland Road, Wolverhampton 
(Wolverhampton 23212) 

100. WREXHAM AND Deesipe Cius, Wharf- 
dale, Lioc, Holywell, Flintshire (Holywell 2407), 
Aerodrome: Wrexham 

101. Yam-Sinc Fryinc Group, Officer's Mess, 
R.A.F. Little Rissington, Gloucestershire (Bourton- 
on-the-Water 331) 
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VIGORS AVIATION PRESENT 


THE 200 M.P.H. AZTEC — /eader in its class 


PAYLOAD 
THE AZTEC CARRIES 
120 Gallons of fuel (Full tanks) 
1 170 lbs. Pilot 
4 170 lbs. Passengers 
235 Ibs. Baggage and Radio 
FOR 1,200 MILES NON-STOP!! 


SINGLE-ENGINED PERFORMANCE 
UNRIVALLED BY ANY OTHER EXECUTIVE TWIN 
SPACE 
Accommodation for Pilot and 
5 Passengers in most spacious and 
luxurious cabin ever to leave Piper factory 


IMMEDIATE DELIVERY EX STOCK 
PRICE £22,500 DUTY PAID INCLUDING 
ALL EQUIPMENT APART FROM RADIO 


ALSO 


Full range of Piper aircraft including Apache, Comanche, Tri-Pacer and Super Cub 
DELIVERY EX STOCK 


Comprehensive stock of American Light Radio and Navigational Aids including 
COLLINS, ARC AND NARCO EQUIPMENT 
IMMEDIATE DELIVERY 


LARGEST PIPER SPARES HOLDING IN EUROPE 


VIGORS AVIATION LTD 


OXFORD AIRPORT, KIDLINGTON, OXFORD 
Telephone: Kidlington 3059 
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DIDAS receiving and recording in laboratory conditions 


937561 
567482 109235 
665820 991375 
857395 274837 
948573 198575 
195847 958473 
248571 984421 


The DIDAS transmitter 


Speedy measurement and analysis of data has 
become a necessity in modern industry. 
Armstrong Whitworth Aircraft have developed 
data handling systems for measurement and 
remote control. 

The data can be transmitted at the speed of light by 
radio, or by cable link, with extreme accuracy. 

In one system (the DIDAS vehicle system), over 
250,000 different readings can be obtained in one 
minute. Analogue /digital and digital analogue con- 
verters, working at over 50,000 conversions a 
second, eliminate processing bottlenecks. Systems 
can be engineered to customers’ requirements. 


@ Fully Transistorized 


@ Extremely High Speed 


@ Compact 
@ Reliable 


@ Modern Construction 


@ Rugged but light 


siR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED, Baginton, Coventry, England 
(A member of Hawker Siddeley Aviation) 


125434 103425 
354321 978679 
859483 210084 
— 942106 330198 
172689 921006 
| 
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Correspondence 


Historical Data Wanted 


GROUP of student pilots at No. 2 F.T.S. R.A.F. are 
compiling the history of the Unit. 
I should be very grateful for any information and/or 
photographs from you or your readers. 
R.A.F., Syerston. 


JOHN M, STANSFIELD. 


Developments in Instrumentation 


E have read with interest the article, in your issue of 

Apr. 29 under the above heading, on the proceedings of 
the Flight Test Symposium at Cranfield, and your remarks that, 
for the potential user the important words are “ proven and 
available.” We would point out that our “ MIDAS” range of 
airborne recorders, playback and analysis equipment has been 
both “ proven” and “available” for many years. Also it is 
of interest to realize that the Ampex recorder, although now 
fully transistorized, is still no smaller than our standard flight 
recorders. 

As regards the remarks of Mr. Petherick, of Benson-Lehner, 
Ltd., we are surprised that the replies, to the effect that British 
equipment was obtainable “ off the shelf,” were not reported; 
and can hardly subscribe to his belief that British developments 
are several years behind American, more especially in view of 
our own agreement with Lockheed Aircraft Service Inc. to 
market MIDAS equipment in America, which we can hardly 
believe would have been effected had such advanced American 
equipment been already available. 

We also note the rapidity with which R.A.E. have been able 
to develop a recorder to the requirements of the S.B.A.C. Data 
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Reduction Committee, as these requirements were not received 
from the S.B.A.C. until six months ago, and the Addendum 
during March. 
Byfleet, Surrey. P. E. V. PRINCE, 
Assistant General Manger. 
Royston Instruments, Ltd. 


{As our correspondent rightly points out, a good deal of 
British instrumentation equipment is available “ off the shelf.” 
Nevertheless it is important that extensive development effort 
is not spent on projects that “ parallel” American products— 
to the extent that more advanced ones are delayed.—Eb.] 


Skybolt—and the Future 


HE recent abandonment of Bomare by the U.S., which—l 

quote from the Press—* leaves Canada defenceless,” augurs 
badly for the future of Skybolt, upon which it seems our 
Government intends to rely as the prime U.K. deterrent missile, 
THE AEROPLANE AND ASTRONAUTICS of May 6 rightly describes 
the wavering Government policy in this branch of British 
defence as “ terrifying "though I myself consider that to be a 
gross understatement. .Not only might the U.S. “ Bomarc us” 
overnight in the matter of Skybolt, thus depriving us of any 
effective missile deterrent for many years, but in addition a 
tragic blow has been struck at British and Commonwealth 
morale. Never in her history has Britain sunk so low as to 
rely for defence of the Homeland upon the goodwill and 
integrity of another country, however close a friend and ally. 
If deterrents we must have, then they will only be too costly 
if they are not wholly ours. 

We call ourselves the “ New Elizabethans.” What, think you, 
would have been the reaction of the first Elizabeth if, at the 
time of the Armada threat, her Ministers had proposed closing 
the English arsenals and buying cannon from abroad? 


Beaconsfield, Bucks. H. E. Ross. 


Cold War. That the U-2 “ Spy-plane ” operation is 
nothing new is evident from what I heard in America 
about three years ago. Each side, I was told, was 
sending reconnaissance aircraft across Arctic territory 
to see what the opposition was doing and they would 
sometimes pass each other on the way. But neither 
party engaged in active hostility because the other 
side would then retaliate and spoil everything. I don’t 
know why the Russians should trouble to go out like 
that and get things for themselves—all they ever need 
to do is to get their names on the Pentagon's mailing 
list and subscribe to one or two selected U.S. aviation 
journals and it’s all done for them. In this country, 
any small boy with binoculars, a camera and a note 
book could put them in the picture. 


"Vou, to?” 


Check. An American missile manufacturer says that 
their product, now in service, is so reliable that if a 
check indicates some malfunctioning they first check 
the checking instruments. Then, I suppose, they would 
check the instruments that check the checking instru- 
ments, and, if sill in doubt... 


Togetherness. A recent mishap, when one light- 
plane, on landing, ran into another which had just 
landed. was akin to a similar bit of bad airmanship 
I wot of. On that occasion, however, the target 


aircraft was reduced to a heap and anxious rescuers 
dashed out and delved for the occupant. “Are you 
all right?” they cried. No reply. Then they saw 
him, apparently unhurt. “Why don’t you speak?” 
they exhorted. He did speak, with feeling: “I'm 
waiting for somebody to apologize.” 


* 


The Traffic Officer's Lament 
A foreign airline’s London manager rhymes to me in 
apprehension: 
Think of what we'll have to face 
When in man’s race to conquer space 
There'll be no air, not even hot 
And all the problems we have got 
Will be much worse 
Our biggest curse 
Will be the thick galaxial fogs 
And interplanetary smogs; 
Diversions, measured in light years, to Mars, 
And then those talk-downs (or talk-ups?) to stars. 
But there’s one bright spot I almost forgot, 
We can write off the ship that’s overshot. 


* 


Home Comforts. Reports that Americans are 
returning home via Shannon specifically because of 
the duty-free shop there has caused serious anxiety 
in Scotland, where the thought of Irish whisky drives 
men to drink. To ensure that no American need 
leave British shores comfortless, the House of Harris 
has opened a duty-free shop at Manchester Airport, 
the whisky being strictly Scotch and Canadian, avail- 
able in five-bottle packs. Airline operators, impressed 
by the tranquillizing effect of the move, have agreed 
to allow the liquor to travel carriage free. 


From My Favourite Line Book 
Navigator, taking an astro-sight: “ Fascinating, this 
astronomy. There’s one star up here that’s going 
round in little circles.” Captain tightens hold on 

control column, scowls, but says nothing. 
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Industry Record 


High Temperature Alloys 


The data-book published by Henry 
Wiggin and Co., Ltd., on the Nimonic 
heat-resisting alloys has recently been 
revised. The contents of the revised pub- 
lication cover the complete properties of 
the alloys currently manufactured in the 
series—-Nimonic 75, Nimonic 80A, 
Nimonic 90 and Nimonic 105. It also 
includes tables on mechanical and 
physical properties, creep characteristics, 
fatigue and impact properties. Copies 
are obtainable free on request from the 
company’s Publicity Department at 
Thames House, Millbank, London, S.W.1. 


Aluminium Surface Treatment 


To meet industrial demands for treat- 
ments for the satin-etching of aluminium, 
the Walterisation Co., Ltd., of Croydon 
has developed the Walterbryte processes. 
These comprise two treatments, Walter- 
bryte H and Walterbryte B, which 
produce a decorative effect that is 
normally followed by a protective treat- 
ment, such as anodic oxidation or one 
of the new chemical chromate oxidation 
processes. 

Walterbryte H has been designed 
primarily as a heavy etching technique 
to remove extrusion or draw marks. 
Aluminium is dissolved during this treat- 
ment and is precipitated as a sludge which 
has to be removed periodically from the 
processing bath. 

The other process, Walterbryte B, 
removes less metal and is consequently 
more suitable for light etching and the 
treatment of surfaces where it is neces- 
sary to remove the highlights from bright 
or polished aluminium. The _ finish 
produced is finer and brighter than that 
from the first process. 


Trans-Canada Air Lines are employing 

mobile stairways for airport use with 

their DC-8s. This unit, manufactured 

by H. W. Edghill and Co., is mounted on 
a Karrier Bantam chassis. 


Test House Approval 


Nash and Thompson, Ltd. of 
Tolworth, Surbiton, have been given 
official approval as a Part 3 Test House 
for functional and performance testing of 
electronic components, including testing 
under environmental conditions. This 
approval, which is the first of its kind, 
means that the standard of work meets 
the requirements of the Director General 
of Inspection in that all the equipment 
and reference standards have up-to-date 
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Certificates of Accuracy either by the 
National Physical Laboratory or other 
approved establishments. 

The environmental and electronic test- 
ing laboratories of the company have 
been in existence for more than six years 
and have been approved as test houses 
to the requirements of the A.R.B. for 
many years. For the past six years the 
company has been under contract to the 
M.o0.A., Radio Components Standardiza- 
tion Committee, for the type approval 
testing of electronic components. 

In addition to the testing of electronic 
components Nash and Thompson are also 
equipped to undertake environmental and 
functional tests of instruments and small 
assemblies. This work includes testing 
at temperatures within the range — 100° 
C. to +300° C.; low-temperature tests 
combined with low air pressure; climatic, 
tropical exposure and mould growth 
tests; electrical and mechanical life tests; 
acceleration, vibration and bumping; and 
testing for air leaks in sealed components 
over a wide temperature range. 


Publications Received 


ABC Civil Aircraft Markings.—1|960 
edition of the popular guide to British 
and foreign aircraft registrations most likely 
to be seen at U.K. airports. By John W. R. 
Taylor. 96 pp. 4} in. by 74 in. Illustrated. 
Ian Allan Ltd. Price 2s. 6d. 


* The Motor” Reference Yearbook, 1960. 
—Information for motoring enthusiasts. 
Edited by D. B. Tubbs. 216 pp.; 5 in. by 
74 in. Illustrated. Temple Press Limited. 
Price 7s. 6d. 

The Practical Use of Radio Aids for 
Pilots.—Information for student pilots on 
the use of radio aids. By John A. Terras, 
A.R.Ae.S. 67 pp.; 4} in. by 114 in. _ Illus- 
trated, Pitman and Sons, Ltd. Price 12s. 6d, 


The Survival Book. How to survive in 
deserts, jungle. at sea or on the ice caps; a 
manual by American experts. By P. H. 
Nesbitt, A. W. Pond and W. H. Allen. 
388 pp.; 5} in. by 84 in. Illustrated. D. 
Van Nostrand Co., Ltd. Price 56s. 6d. 


Aviation Calendar 


May 20 
Wolverhampton. R.Ac.S Birmingham and 
Wolverhampton Branch A.G.M., at 19.30 hrs. 
May 25 
.-R.Ae.S. Hatfield Branch A.G.M., in 
the de Havilland Restaurant, at 18.15 brs 
Lendon, RS lecture The Prospects and 
Problems of Air Transport,” by P. G. Masefield, at 
the Royal Society of Arts, John Adam Street, 
W.C.2, at 14.30 hrs 


May 28 
Perranporth...Cornish Gliding Club National 
Gliding Week; until Jne. 6 
Tebay Gill, Westmorland...Lakes Gliding Club 
National Gliding week; until Jne. 6 
‘ortmoak, Nr. Kinross..-Scouish Gliding Union 
National Gliding Week; until Ine. 6 


Ine. 6 
Hucknall, Notts.-R.A.F.A Air Display. 
Hucknall Acrodrome, at 12.30 hrs 


Ine. 8 
London. Kronficld Club film show. “ Antarctica 
Crossing,” in the Basement, 74 Eccleston Square. 


S.W.1 
Ine. 10 
London.—R.Ac.S Rotorcraft Section lecture. 
“ Helicopter Vibration.”” by Dr. J. P. Jones. in the 
Library, 4 Hamilton Place. W.1, at 18.00 hrs. 


Ine. 20 
Athens... NATO AGARD lIonospheric Research 
Committee Mecting, “ Radio Wave Absorption” 


until 23 
25 
Staverton Acrodrome.Air Show. organized by 
Cheltenham and Gloucester R.A.F. Association, 
at 15.00 hrs 


Ny. 24 
Sutton Bank, Yorkshire... Yorkshire Gliding Club 
National Gliding Weck: until Aug 
Dunstable.London Gliding Club National 
Gliding Week: until Aug. 1 
Camphii, Nr. Shefficild...Derby and Lancashire 
Gliding Club National Gliding Week: until Aug. 1. 


Company Notices 
NEW COMPANIES 
Air Trainers Link, Ltd. (656,304).—-Private co. 
Reg. Apr. 13. Cap. £100 in £1 shs. Manufac- 
turers of all kinds of training machines and devices 
for instruction in piloting, navigation and driving 
of all manner of aircraft ships and amphibious 
craft. Solrs.: Linklaters and Paines, 59-67 Gresham 
Street, London, 2 
Spooner and Gordon, Ltd. (656,874).—Private co. 
Reg. Apr. 20. Cap. £3,000 in £1 shs. Motor, 
mechanical, electrical, marine, aeronautical, gas and 
general engineers. Directors: R. W. Gordon and 
Mrs. W. R. Gordon, both of 2 Oakhill Road, 
Horsham. Sec.. W. R. Gordon. Reg. off.: 54 
London Rd., Horsham, Sussex. 


New Patents 


APPLICATIONS ACCEPTED 
836.622.—Ryan, J. A.—tLow altitude bombing 
system and apparatus.”"—-Feb. 20, 1957 
836.707.-Bendix Aviation Corporation.“ Pressure 
and vacuum system for operating inflat- 
able elements."’"—Apr. 6, 1956 (Apr. 19, 
1955) 
836.875.—S. Smith and Sons (England), Ltd.— 
“ Navigational instruments for aircraft.” 
—Nov. 13, 1956 (Oct. 10, 1955) 
836.620.—English Electric Co.. Ltd.—* Locking 
and actuating mechanisms for aircraft 
canopies.""—Jan. 20, 1958 Gan. 25, 1957). 
836,752.—-General Motors Corporation.‘ Gas tur- 
bine aircraft engine coupled to drive a 


variable pice Propeller "—-Aug. 13, 1958 
(Nov. 22. 1957) 

837.155S.—-United Corporation.’ Rotary 
wing aircraft.""—-Dec. 23, 1957 (Dec 3, 
1956) 


Printed specifications of the above will be avail- 
able on Ine. 9, 1960, and the opposition period 
will expire on Sept. 9, 1960. 
837,544.—-Folland Aircraft, Ltd., Baird, A. A., and 

Gates, R. O.—** Armament firing control 
systems.""-—Jly. 27. 1956 (ly. 11, 1955). 
837.553.—See. Nationale de Constructions Aé¢ro- 
nautiqves du Nord.“ Sunersonic flying 
machines.""-—-Jne. 1. 1956 (Jan. 16, 1956). 


837,809.—Auster Aircraft, Lid.— “Split flap 


arrangement in aircraft."’"—-Aug. 28, 1957 
(Aug. 31, 1956). 
837,591.—Minister of Supply.—* Aircraft having 


inflatable structural members."’—Jne. 20, 
1957 (Mar. 24, 1956) 


837.705.—Power Jets (R h and Devel ) 
Ltd.—"*Aircraft.""—Aug. 2, 1957 (Aug. 15, 
1956). 

837,702.—Dowty Equipment, Ltd. Aircraft 
undercarriages.""—Jne. 26, 1957 

Gly. 3, 1956) 

837.497.—D. Napier and Son, Ltd.—"* Air intakes in 
aircraft engines.""—-May 28, 1958 (ly. 3 
1957) 


Printed specifications of the above will be avail- 
able on Jne. 15, 1960, and the opposition period 
will expire on Sept. 15, 1960. 


Personal Notices 
BIRTHS 

Cameron.—On May 8, at 2 Treacy Close, Bushey 
Heath, Herts, to Doris, wife of Sqn. Ldr. R. L 
Cameron—a daughter. 

Fox.—On May 4, at Henlow, Bedfordshire, to 
Jean (née Shier), wife of Fit. Lt. A. R. Fox 
a son. 

Hyland.—On May 5. at Northallerton, to Ann 
(née Hollis), wife of Fit. Lt. J. Hyland—a son 

Qverall.—On May 1, at R.A.F. Hospital, Halton, 
to Betty (née Postlethwaite), wife of Fit. Lt. 
R. H. T. Overall—a son. 

Riseley-Prichard. — On May 3, at RAF 
Hospital, Wegberg, to Alannah (née Busk), wife 
of Sqn. Ldr. R. A. Riseley-Prichard—a daughter 

Vimer.—On May 2, at St. David's, Bangor, to 
Gertrude, wife of Fit. Lt. Derek Viner—a son 

Warren.—On May at RAF. Hospital, 
Wroughton, Wilts, to Sally (née Hastings), wife 
of Fig. Off. David Warren—a daughter. 


DEATH 
Boyle.—On Apr. 30, Sqn. I dr. Peter Boyle 
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AVIATION DIVISION 


The Airco DH. 121 will probably be 
the first airliner in the world to 
make routine automatic landings at 
fog-bound airports. Smiths are 
perfecting the control system to 
make this possible. 


The design concepts employed lift 
the reliability of this system to 
values which are orders of 
magnitude better than conventional 
techniques can achieve. 


Smiths have vacancies for those suited to 
work in the very forefront of aircraft control 
and instrument development. Posts are avail- 
able at various levels for the following types 

of work :— 


The well-equipped laboratories are 
set in lovely countryside on the 


fringe of the Cotswolds near Chel- 
Mathematical analysis of control systems. tenham. 


Basic circuit design and circuit development. 


Hydraulic component design and development. e 


Mechanical component design and development. 


Test equipment design and development. 
- Write giving full particulars of age, 


previous experience, qualifications, 
present salary and salary envisaged 
to:— 


Production liaison for electronic equipment. 


Production liaison for small electro-mechanical 
devices. 


Production liaison for precision mechanical 
devices. 


Checking and calibration of test equipment. THE DIVISIONAL 
Synchro development. 
PERSONNEL MANAGER, 


Flight Trials. 
S. SMITH & SONS (ENGLAND) LTD., 
Salaries up to £1,500 per annum are offered for BISHOPS CLEEVE, 
the more senior posts. There isacontributory 
pensions scheme. Nr. CHELTENHAM. 
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S. SHACKLETON LTD 


EUROPE’S 
LEADING 


AIRCRAFT 


offer ‘ ro nernER The Finest Clip in the World 
AIRCRAFT FOR INDUSTRY COMPANION ACCESSORY clip | £- ROBINSON & CO. (Gillingham) LTD. 


LONDON CHAMBERS, GILLINGHAM, TEL: 51182/3 


and 
THE 


PRIVATE USES D.H.C.-2 BEAVER 
WALL CHART 


Of practical value to maintenance staffs and technical 

instructors this wall chart of a cutaway drawing by 

J. H. Clark shows details of the construction and 

fittings of the D.H.C.-2 Beaver. Printed in black ink 
on heavy cartridge paper. 


Size 214" x 36” 
Obtainable from the Publishers, price 2s. 2d. (Inc. postage) 
TEMPLE PRESS LIMITED, Bowling Green Lane, London, E.C.1 


Precision Sheet Metal Workers and 
Light Engineers to the Aircraft industry 
d ji ined f 
W. S. SHACKLETON LTD the assemblies can be produced in our own workshops. 
Let us quote for your requirements. 
M.O.S. Approved Fully Approved A.R.B 


{ 
175 Piccadilly, London, W.1. D.G.i. No. 50037 Ref. No. A1/2502/47 
4 


Cc. W. FLETCHER & SONS LTD. 
Phone:—HYDe Park 2448-9 STERLING WORKS, ARUNDEL STREET, 
Cable:—Shackhud, London SHEFFIELD, | 


ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 


Telephone: ESTABLISHED Telegrams: 
Sheffield 28049 & 28040 1891 * Assayed Sheffield 1 
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TO FLY AT BIGGIN HILL 


\ 


Enjoy yourself—it’s cheaper than you think ! 
Join the Old Established 


SURREY AND KENT FLYING CLUB 


BIGGIN HILL 2255 
M. of A. Approved. Your Licence in 30 Hours. 
Weekend in Paris—as cheaply as Bournemouth 


WANT TO LEARN TO FLY? 


For as little as £14 you can enjoy a 


GLIDING HOLIDAY 
at Britain's Finest Soaring Site. 
Send for illustrated brochure to: “ Enquiries" A/A 
MIDLAND GLIDING CLUB LTD 
Long Mynd, Church Stretton, Shropshire 


PORTSMOUTH AERO CLUB LTD 
Approved Course for Private Pilot’s Licence 
Auster and Tiger Moth Aircraft 
RAPIDE AIRCRAFT AVAILABLE FOR CHARTER 


PORTSMOUTH AERO CLUB 
THE AIRPORT, PORTSMOUTH Telephone: Portsmouth 62537 


DENHAM only can offer all these facilities : 


@ FLYING TUITION FOR P.P.L. AND C.P.L. @ COMPRE- 
HENSIVE LINK AND R.T. TRAINING @ AIRCRAFT SERVICING 
AND MAINTENANCE @ GUEST HOUSE @ RESTAURANT 
@ SWIMMING POOL @ LONDON ONLY 40 MINUTES 


Ring DENHAM™M 2161 


EXETER AIRPORT LTD 
EXETER, DEVON 

C.P.L. and P.P.L. training, night flying, instrument flying, 

Instructors’ Courses, Austers and Tigers £3.12.6 per hour, 

Chipmunks £5.5.0. Contract rates arranged. Squash and 

Tennis Courts—Restaurant. Tel.: EXETER 67433 


OXFORD AEROPLANE CLUB 


have pleasure in announcing the acquisition of a 
PIPER TRI-PACER 
| 


CLUB 5 AIR TAXI 
FLYING SERVICE 
FLY MODERN — FLY AT OXFORD 


OXFORD AEROPLANE CLUB : Kidlington 3061 


Learn to Fly at the best Club 
near London. 


FAIR OAKS AERO CLUB 


CHOBHAM SURREY 


offers full Flying Tuition on Modern 
Aircraft with full Club Amenities. 


We will maintain and house your private aircraft 
FAIR OAKS AERO CLUB—Chobham 375 


SOUTHEND MUNICIPAL FLYING SCHOOL 
Commercial and Private Pilot’s Licence. Instructors Rating. 
Night Flying every night. No entrance fee or subscription. 
Austers £4 5s., Chipmunks £5 5s., dual or solo. Contract rate £3 15s. 


MUNICIPAL AIRPORT - SOUTHEND-ON-SEA - ESSEX 
Telephone: Rochtord 56204 


BIGGIN HILL AIRPORT 


PRIVATE AND EXECUTIVE FLYING 
CENTRE FOR LONDON 


INFORMATION : BIGGIN HILL 2277 


MORLEY AVIATION LTD. 
(HERTS & ESSEX AERO CLUB) 
Flying training facilities for all classes of Pilot Licences, Twin 
conversions, and Link Trainer to |/R standards. ‘Only 15 miles 
from centre of London by Central Line underground. Your 
nearest Airfield to London outside the London Control zone. 

Tel.: Stapteford (Essex) 257 & 311 


WILTSHIRE SCHOOL OF FLYING LTD. 
THRUXTON AERODROME, HANTS 
(Andover Junction 1 hour 15 minutes from Waterloo) 


Learn to fly, £32; Instructors’ Licences and Instrument flying for £4 per 
hour. Night flying £5 per hour. Residence 6 guineas weekly. 
Specialised Course for Commercial Pilot's Licence. 


CONTRACT RATE £3.12.0 PER HOUR (DUAL OR SOLO). 


DO NOT SPEND £££ 


but learn to 


FLY FREE 


by winning the Air Schools Flying 
Enthusiasm Competition with either 
THE LONDON SCHOOL OF FLYING LTD 


THE AERODROME ELSTREE ° HERTS 
Telephone: Elstree 3070 


or 
THE MIDLAND SCHOOL OF FLYING LTD 
DERBY AIRPORT BURNASTON DERBY 
Telephone: Etwall 323 


22 years’ experience—over 14,000 pilots trained 
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CESSNA 


America’s 
best selling 
range of 
light aircraft 


More of America's private and business fliers use 
Cessna aircraft than any other make. We are the sole 
distributors in this country for the entire range. 
Demonstration models are available of the /ow-priced 
150, 175 and 210, as well as the 310 illustrated. We also 
arrange spares and full servicing. 

Let us send you full details and particulars of H.P. 
terms. 


This aircraft is the outstanding 

240 m.p.h. Cessna 310D, one of the 
fastest, most luxurious and dependable 
business aircraft in the world 

(it carries five passengers and 

operates from small fields). 


AIRWORK SERVICES LIMITED, AIRWORK HOUSE, 35 PICCADILLY, LONDON, 
CRC 24 
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THIS IS MORE THAN AN 
ADVERTISEMENT—IT’S NEWS !! 


THE JODEL DI40 Is HERE 


Latest of the well-known and popular JODEL range— 
a large aircraft at low cost 
4/5 seater 
140 m.p.h. cruise 
200 yards take-off 
34 m.p.h. landing 
200 Ibs. baggage 
800 miles range 
162 m.p.h. max. speed 


CONSIDER THESE FACTS BEFORE YOU BUY! 


SOLE U.K. AGENTS 


ROLLASON AIRCRAFT AND ENGINES LTD 
CROYDON AIRPORT Phone: CROYDON 5151/2 


S K | BY CHARLES SIMS 


PREFACE BY AIR CHIEF MARSHAL SIR JAMES ROBB 


For more than 30 years Charles Sims 

chief photographer of The Aeroplane and Astronautics, 
one of Britain’s best-known aerial photographers, 

has watched the growth of British aviation from a 
ringside seat more often in the air than on the ground. 
In this book, illustrated by over 200 of his 

finest photographs, he recalls with pen and camera the 
highlights and the humours, the airmen 

and the aircraft, of aviation’s most eventful years. 


224 pages 25s. net By post 26s. 6d. 
From Booksellers, or by post from 


TEMPLE PRESS LID. 


BOWLING GREEN LANE + LONDON + EC! 
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But FIRST see our new J.5V 
and ‘D’ Series range of aircraft 


Fatigue-free 
flying 


Superlative 


comfort 


%* Choice of 3 


engines 


The j.5V aircraft depicted here is shown by courtesy of the 
owner Mr. W. T. Clarke of Liverpool 


REARSBY AERODROME LEICESTER - ENGLAND 


AVIATION TRADERS PRENTICE 


CRUISES AT 125 M.P.H. 
@ FULL DUAL CONTROL 
@ FULL INSTRUMENTATION 
@ AUTOMATIC STALL WARNING 
@ CABIN HEAT 
@ ALL-METAL CONSTRUCTION 
@ RANGE 450 OR 900 MILES 


(Photo - Courtesy of The Aeroplane and Astronautics) & CONSUMPTION 11-5 G.P.H. 


e GLIDER AND BANNER TOWING — 
ALL MODELS 


@ FULL SPARES BACKING 
@ POOL EXCHANGE 
@ FIXED PRICE SERVICING 


e@ 3 YEAR C. of A. 
e 6 MONTHS WARRANTY 


PRICE : £2,000. Standard +seat =§ AVIATION TRADERS (ENG) LTD 


Customer’s choice 
SOUTHEND AIRPORT 


Trim and Paint Scheme. 
DELIVERY: Standard, immediate. SOUTHEND *«* ESSEX 


Custom Built, 4 weeks. ROCHFORD 56491 
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R. K. DUNDAS LTD. | 


We have one of these sleek, fast, four- 
place airplanes available for immediate 
sale. This is proving one of the most 
popular airplanes in America, due to 
its amazing utility coupled with high 
cruising speed, long range, very short 
take-off and landings. The Kenya Police 
were not slow to realise its amazing 
qualities, and have now adopted it ex- 
clusively. We are convinced that this 
type will prove the most popular of 
its class in Europe. 

Our airplane has dual VHF, VOR/ILS 
and Mkr., dual control and very many 
extras. Please note that our used price 
of £5695 (inc. 174%, Import Duty) is 
nearly £3000 lower than the new list 
price, yet the aircraft has only flown 
300 hours since new! Come and fly it 
—and buy it. 


R. K. DUNDAS LTD., 
(Dundas House), 
59 Saint James’s St., London, S.W.1 
Phone : HYDe Park 3717 
Cables: ** Dundas, Piccy, London.” 
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FOR SALE 


T. D. KEEGAN LTD. offer for sale what 
they own—WE ARE OWNERS, NOT 
AGENTS. The following aircraft can 
be seen at Southend and are available 
for demonstration anywhere in the U.K. 


EXECUTIVE DOVE 


A really beautiful specimen with under 
2,000 hours flying time. Just com- 
pleted Check 4 and C. of A. by Field 
Aircraft Services Ltd. Gipsy Queen 
70-4 engines with 500 hours to run. 
Radio to customer's requirements. 
All modifications right up to date. 
Really plush interior with four fully 
reclining executive type seats and two 
occasional seats. Exterior just re- 
painted and polished. £1,500 worth 
of maintenance spares included. A 
real bargain at £15,000 
GEMIN four seater with two 135 h.p. 
Gipsy Majors with ADF and 
two VHF £2,500 
Deal with the owners direct 


T.D. Keegan Lid. 


and associated companies 
SOUTHEND AIRPORT 
SOUTHEND-ON-SEA - 
Rochford 5688! 


ESSEX 
Telex 1943 
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Airport Operation 
Eliminated 
with the UMBAUGH-18 


PRICE £4,194 F.O.B. U.S.A. 


Operable trom small space, the Umbaugh-18 pro- 

vides fast, convenient, dependable point-to-point 

travel for business executives and company 
personnel. 


Easy to fly. ._Dual controls. Cannot spin or stall 


Any pilot can fly an Umbaugh-18 with two hours of 
special training. Any non-pilot can learn to fly an 
Umbaugh-18 in a matter of a tew hours 


GENERAL DATA: 


Vertical take-off and 
landing. 

1,050 feet per minute 
climb. 

Cruises 100 m.p.h. @ 
65% power (3.5 hours 
range). 

Top speed 126 m.p.h. 
14 miles per gallon of 
fuel. 

Capacity 25 galions. 
Landing speed at touch 
down 0-10 m.p.h. 


Powered by 180 h.p. 
Lycoming engine. 
Maximum gross weight 
1,800 Ibs. 

Service ceiling 15,000 
feet. 

Absolute ceiling 17,000 
feet. 

Useful load 585 Ibs. 

6 cu. ft. baggage space. 
Rotor diameter 34} ft. 
3 bladed rotor. 


HOLMAN & CO. cencineers) LTD. 


183 FORDNEUK STREET, GLASGOW, S.E. 


Telephone: 


Bridgeton 2227-2228 


PERSONAL PLANE 
SERVICES LIMITED 


NIGHTSGALE 
AIRGRAFT SERVICES 


Specialists in the repair and over- 
haul of all types of light aircraft. 
Major repairs of all types 
undertaken. 

We are concessionaires for REGY 
propellers and the PRESTIGE 
tailwheel unit for light aircraft. 


We have for sale:— 
MESSENGER, £1,000 overhaul 
HORNET MOTH, Recovered 
TAYLORCRAFT, Repainted 
AUSTER J.4, Nil hour motor 


We are fully A.R.B. approved 


Try us for all light aircraft 
spares and instruments 


WHITE WALTHAM 
AERODROME, MAIDENHEAD 


WOODLEY AERODROME, 
READING 


£1,750 
£750 
£800 
£1 000 
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For the longest pier in the 
world you come to Southend. 


For the largest stocks of DC.4, 
Viking, Pratt & Whitney and 
Bristol Aero Engine Spares you 
come to Southend. 

Having acquired a major air- 
line’s stock of DC.4 Spares we 
now have the most comprehen- 
sive stock in Europe. 


All our stock is brand new and 
released. 


Prices quoted on request 


AIRLINE AIR SPARES LTD. 


Associated with 


D. Keegan Ltd. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA, ESSEX 


Telephone: 
ROCHFORD 56881-2-3 


T. 


Telex 
1943 


For A.O.G. service after 
office hours contact : 


MR. EDWARDS—SOUTHEND 47828 
MR, NOBLE—SOUTHEND 43863 


AEROPLANES 


AND AERO - 


ENGINES 


FOURTH 
EDITION 


Reprinted from THE AEROPLANE, this new 
edition of Aeroplanes and Acro-engines 
contains 24 cutaway drawings of a variety 
of current British civil and military aircraft, 
gas-turbine aero-engines and rocket motors. 


Contents 


Airliner 


F-86E Sabre 2 


Twin Pioneer 


Bristol Type 175 Britannia 
Vickers Viscount 701 Airliner 
Vickers-Armstrongs V.1000 
Type 171 Mk. 4 Sycamore 


Bristol 
Canadair 


Fairey Firefly T. Mk. 7 
Handley Page H.P.R.3 Herald : 
Percival Jet Provost 
: Short Seamew A.S. Mk. I 


Hunting 
Scottish Aviation 


Short S.A.4 Sperrin Medium Bomber 


Westland Whirlwind Helicopter 


Arm- 


strong Siddeley Sapphire A.S.Sa.6 Turbojet 
Armstrong Siddeley Snarler Rocket Engine 


Armstrong 


Siddeley 


Viper Turbojet 


de Havilland Super Sprite D.Spr.4 : Napier 


Eland N.EL1 


Napier Oryx N.Or.! 
Series 10 Orenda Turbojet 


Bristol 


Olympus B.O1.1 Turbojet : Napier Nomad 


Rolls-Royce 


12] in. x 9 in. 


Avon 
Auster B.8 Agricola : 


R.A.21  Turbojet 


Edgar Percival E.P.9 


Lapped card covers 


From Booksellers 5s. net or by post 
from the Publishers 5s. 7d. 


TEMPLE PRESS LIMITED 
Bowling Green Lane, London, E.C.1 
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EROPEASE 


ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 
RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-dispiayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 
TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics,""” Bowling Green Lane, London, 
C.1 


DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
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AIRCRAFT FOR SALE 


Re! ASONS pay full P.P.I course at club of 
r noice when you contract to buy a Jodel 
F tails of t and of the Turbulent and rebuilt 
Croydon 5151, or write Rollason 
Aircraft and Engines, Lid.. Croydon Airport. zzz-737 
EMINI, Series Minor radio and long-range tanks 
this acroplane is one of the finest Geminis in 
existence having flown only 650 hours since new 
and 50 murs since having two new engines installed, 
has be maintained regardiess of cost, having just 
had £600 spent on repainting Inquiries to t 
Thurston (Engineering), Ltd Stapleford Aerodrome 
Stapleford, Essex. Phone, Stapleford 210 
537-8984 
ANTS AND SUSSEX AVIATION have for 
dispose 
HOICE of two Auster Aigiets, Gipsy Major 1 
engines, Harley landing lamp, Plessey radix low- 
hour engine, ¢ of A 
Pye 19 Series Il, 12 months’ C. of A., nil-hour 
engines nii-hour propelicrs 
f of above, apply Hants and 
Aviatio d The Airport, Portsmouth. Phon 
335-5 
priced American fully 
place tricycle-gcared touring 
t 12 Champion, Over 10,000 
i ir ye he ourite the Am an 
flying schools. Write or cal “Maitl and Drewery, Biggin 
H Airport 535-6 


A‘ STER L.5F. 


= of two, both aircraft in first-class con- 
fition throughout and are equipped with the 
following 
ULI blind-flying panel. navigation lights and 
Harte landing lamp, Plessey radio. four seats, 
— r. generator and engine silencer, full dual-con- 
luding dual brake 
‘NGINE hours since complete overhaul are 32 and 
both ¢ of A. valid until April, 1961, price 
Po rismouth, £1,950 and £1,850 
ULI is can be obtained from: Mitchell Air- 
F raft L td The Airport Portsmouth Phone 
3 §35-15 


OUR D.H. Dove Mk. 1B, full airline standard 

x lent condition, available immediately from 
£9,000 Channel Airways, Southend Airport Essex 
Phone. Rochford 56460 35-12 

Aircraft Wanted 

CRAP aircraft aluminium and stainless steel 
urgently required Lowton Metals, Ltd., Lowton 

St. Mary's near Warrington. Leigh 1444-5 zzz-711 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


EPAIRCRAFT, LTD.. The Common. Cranleigh 
Surrey (Cranicigh 536), for instrument and auto- 
pilot overhaul zzz-701 
HE REGIONAL AIR TRADING CO., Croydon 
Airport. for Rapide spares of every description 
Phone, Croydon 8521 zzz-714 


OLLASONS for Tiger Moths spares and for Gipsy 


engine overhauls and spares Croydon 5151 
zzz-738 

HILLIPS AND WHITE, LTD 

HE leading stockists in the U.K. for: Instruments, 


navigational equipment, electrical components and 
parts, and engine accessories. Spares for de Havilland 
Gipsy Major Queen scrics an Armstrong 
ry: Cheetah IX. X and XV 

UEEN’S GARDENS, 
61 2 Ambassador 8651 2764 
London.” 


Phone 
“ Gyrair 
222-748 


OR sale, DC-3 wings, both port and starboard 

These wings will be A.R.B. released upon sale 

Box A35!. care of THE A&ROPLANE AND ASTRONAUTICS 
« 


IRFRAME spares for Dakotas, Havards, 
Cub Fairchilds Argus Beechcraft, 
Mosquito, Spitfire, Firefly Engine spares for 
and Whitney, Armstrong. Siddeley, Lycoming, ctc., 
accessories instruments for all types of aircraft 

The Drive, Horley 
A. Ph 1420 and 4294 Cables, 
“ Cubeng 5 


Cables, 


one, 


Horley.’ 


BUILDINGS 
TEEL-FRAMED buildings for sale, 8 ft. to 400 ft 
clear width, as workshops, storage hangar build- 
ings etc Please write details of requircments 
Beiiman Hangars, Ltd., Hobart House. 
Place. London. S.W.! 736 


AERO 145 


META-SOKOL 
The Finest Value in the World Today 


Attractive four seat aircraft providing economical 


operation with comfort and safety Ideal for 

private and business users 

% Modern design features include all-meta! 
construction, retractable undercarriages. V.P 


propellers and the latest 140 b.p. Walter M 33 
engines with direct fuel injection 

% Lowest first cost and lowest operating costs in 
their class 

* Early Demonstrations arrange! 
24-hours spare parts service and full mainten 
ance backing availab'e in the lt 


delivery 


Sole U.K. distributor for OMNIPOL, Prague 
Group Captain EDWARD MOLE, 
Aircraft & General Finance Corporation Ltd., 
3 Ked Place, Green Street, London, W.1 
Tel.: EMAVIAT. London 


yrosvenor 4360. Cables 


SPARES 


for Tiger Moth, Rapide, Messenger, Gemini, and 
Consul Aircraft and for Gipsy Major, Gipsy Queen 
It and Il, and Cheetah Engines 


R. F. SAYWELL LTD. 
GATWICK AIRPORT SOUTH, SURREY 
Livingstone 8811 Ext. 6729 


America’s Best-Selling Range of 
Light Aircraft! 


CESSNA 


The Ideal Machines for Business, 
Club or Pleasure Flying 
Sole Representatives in Great Britain are 
Airwork Services 
Airwork House, 35 Piccadilly, W.1. 


Telephone: REGent 8494 


AMERICAN 
AIRCRAFT | 
EQUIPMENT 


FAIRCHILD CAMERAS, 
KSA-B and spares. Magazines, type AS-A. 
latest type AN/N-@ and G.S.A.P. 

BENDIX type MN-85, 280 crystal-controlled naviga- 
tion and « unication system 108,0 to 135,9 me/s. 

SIGNAL GENERATOR RCA, type 710A, 370 to 560 me/s 
Direct calibratic Accuracy 4% Output voltage 1 UV to 
90 mV. Output impedance 50 ohms 


VOLTAGE DIVIDERS for Radar TS-98AP 


FLIGHT INSTRUMENTS by Bendix, Kollemann, Schwien, 
Jack and Heintz, Sperry and others: air speed, climb, fuel, 
temperature, pressure, horizon, turn and slip indicators, fuel 
flow amplifiers, contro! directional gyros, e 

RELAYS, current 400 Amps, underfrequency and many other 
types by Leach, Cutler etc 

INVERTERS 500 VA, single phase, 400 cycles; 
115v., 100 VA, 3 phase 400 cycles 


DELCO FUEL PUMP MOTORS, Mode! A7008. 


ELECTRIC & WIRELESS SUPPLY CO. 
$9 Church Road, Moseley, Birmingham, 13 


Cables: Elewico Birmingham 


THE AEROPLANE 
and ASTRONAUTICS 


CLASSIFIED ADVERTISEMENTS 


* The Aeroplane and Astronautics."” Commission 
1% (minimum 2/-) on amount deposited. 

BOX NUMBERS—Privace advertisers desiring 
to have replies sent care of ‘ The Aeropiane and 
Astronautics,’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake che distribution of such matter 
received. To avoid mistakes in forwarding Box 
Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain che right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: 
London, E.C.1, England 
3636. Telegrams 
Telex: 23839 
BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616. 
50 Hertford Street, Coventry. Telephone: 
Coventry 27414. 1 Brazennose Street, Manchester. 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


Bowling Green Lane, 
Telephone: Terminus 
Pressimus London Telex." 


HELICOPTERS 


ELICOPTER SERVICES LTD., offer 
aircraft for all charter services 96 Piccadiity, 
London, W.1! Gro 5495 222-7: 
CLOTHING 
Officers’ uniforms for sale, new and 
R.A F onditioned. Fisher's, 86-88 Wellington 
St o Phone 1055 Kit also purchased 
zaz-721 
COMPUTOR AND SLIDE RULES 
AYS OF EALING Stockists of Aristo, Dalton, 
_ eppesen com ers: draughtsmen'’s instruments; 
aire ations mail order by return 
8-10 ond St Eal Eal 2813. 535-8972 


NOTICES 
TRANSPORT ADVISORY (COUNCIL. 


HE 


that 


Air Transport Advisory Council give notice 
they have receives the undermentioned 
applications to operate scheduled air services’ 


FROM DAN-AIR SERVICES TD., OF 36-38 NEW 


BROAD SI LONDON, E.C.2 
APPLICATION NO 


Service with Dove 
passengers, supplementary 


U.K. Internal 
the carriage of 
and mail, on t 


3508 for a 
aircraft, for 
freight 


route Plymouth-Bristo! or Cardiff, at a frequency 
of four return flights weekly, for seven years from 
date of approval 

FROM B.K.S. AIR TRANSPORT, LTD., OF BERK 

HOUSE BAKER STREET, LONDON, W.1:— 
APPLICATION NO. 3509 for a seasonal Normal 
Scheduled Service initially with Dakota aircraft 
and later also with Avro 748 aircraft. for the 
arriage of passengers. supplementary freight and 
mai on the route Southend or London-Lyons 
(tech.)-Calv at a frequency in accordance with 
traffic demand from May to October each year, for 
0 years from date of approval 


FROM EAGLE OF «4 


EDGWARE ROAD 
APPLICATION NO 


Service with Viscount 
carriage of passengers 


AIRWAYS, 
LONDON 


LTD., 
W.2:- 
Normal! Scheduled 


aircraft, for the 
fregiht and 


3510 for a 
and DC6C 
supplementary 


m on the route London Airport-Bordeaux (opt 
tech.)-Madrid (opt. tech.)-Malaga, at an_ initial 
frequency of two return flights weekly increasing 
later in accordance with traffic demand, for 10 
years from date of approval 

FROM SILVER CITY AIRWAYS, LTD., OF 62 

BROMPTON ROAD, LONDON, 
APPLICATION NO. 307/3 for amendments to the 


terms of approval of the following services 40 as to 
enable the Company at their discretion to operate, 
during 1960 only, with Dakota aircraft chartered 
from Derby Aviation, Ltd.:— 
U.K. INTERNAL SERVICES 
Biackpost- Glasgow (Renfrew)—(Application No. 
30 ceeds and Bradford-Guernsey (opt.)- 
Tae (Application No. 465) 
INCLUSIVE TOUR SERVICE 


Manchester and/or Leeds and Bradford-Marscilles 
(Application No. 291) 

These applications will be considered by the Council 
under the Terms of Reference issued to t the 
Minister of Civil Aviation on July 30, 
representations or objections with 
applications must be made in writing 
reasons and must reach the Council within 
of the date of this advertisement, addressed to 
Secretary. Air Transport Advisory Council, 3 Dean's 
Yard, London, S.W.!, from whom further details of 
the applications may be obtained. When an objection 
is made to an application by another air transport 
company on the grounds that they are applying to 
operate the route or part of route in question, their 
application, if already submitted to the 

should reach them within the period allowed for the 
making of representations or objections. 535-8 


Any 


CKNOWLEDGMENT Mrs. J. Reid, widow of 

lan Reid, of Scottish Aviation, Lid., of Prestwick, 
thanks all friends and colicagues for the messages 
sympathy and condolence which they have so at 
sent 


| 
; 
f 
i 
2 
{ 
| 
| | 
| | 
| | 
| 
4 
| 
| 
| 
Pen 
| 
| 


THE AEROPLANE 
ond ASTRONAUTICS 


SOLDERING 
EQUIPMENT 


PRECISION 
G 
ELECTRONICS 
INDUSTRY 
@ Robust and Reliable 
@ Light weight 
@ Rapid heati 
@ Bit sizes 3/32in. to 
3/8in. 
@ ‘Permabit’ or 
Bits 
All voltage ran 
6/7v to 230/250v 


British and Foreign 
Patents. Registered de- 
signs. Suppliers to 
H.M. and Foreign Gov- 
ernments. Agents 
throughout the world. 
bp for Booklet No. 


WMustrated is the 25 w. 
3/16 in. replaceable bit 
model with safety shield. 
Sole proprietors and 
manufacturers :— 


LIGHT 
SOLDERING 
DEVELOPMENTS 
LTD. 

28 Sydenham Road, 
Croydon, Surrey. 
Telephone: CROydon 8589. 


Telegrams: 
Litesold , Croydon. 


For fully approved 
A.G.S. & A.N. hardware, 


quick service, enormous 


AIR PARTS 
LIMITED 


Caledonian Rd., 
London, N.7 
Tel.: North 5018-9 


Cables: Aircaly, 
London, N.7 


range. Monthly Catalogue. 


Overseas enquiries 
welcome. 


THE BRITISH AIRLINE 


PILOTS ASSOCIATION 
81 .New Road, Harlington, Middx. Tel_HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


STEEL SHELVING 
6’ high, 34” wide, 12" deep 


6 shelves as illustrated 


Shelves adjustable 
every 2 ins. 


* 
* 
% Stove enamelled dark 
* 


Green. 

Other sizes made to 

order. 

SEND FOR LIST. 

ROCHDALE 
METAL 

PRODUCTS 


Devon St. Works 
Tel. Rochdale 40070/40078 


ACOMDI AAIC 


34 


HIRE AND CHARTER 


APIDES for hire or charter, A. J. Whittemore 
(Aeradio), Ltd., Biggin Hill Aerodrome, Kent. 


zzz-O731 
CONSULTANTS 


R H. STOCKEN, F.R.Ae.S., Eagle House, 109 
e Jermyn St., S.W.1 Whitehall 2777-9. 
2zz-743 
AN L. S. McNICOL, London School Air Naviga- 
tion Pilot and navigator training with advisory 
service 33 Ovington Square, Knightsbridge, S.W.3. 
Ken 8221 zzz-7 


R W. SUTTON (CONSULTANTS), LTD., 7 
Lansdown Pluce. Cheltenham. Phone ‘ 
547-8985 


PACKING AND SHIPPING 


R AND J. PARK. LTD.. 143-9 Fenchurch St.. 
« E.C.3. Phone, Mansion House 3089. Official 
packers and shippers to the aircraft industry 


PHOTOGRAPHY 


EROPLANE photography. 5.000 available, includ- 
ing 1914-18 warplanes, latest U.S.A. and British 
jets, 5+ by 34 in. 8s. per dozen. Lists and 
specimens 2s. 6d. post free; also thousands of ships 
and railways. Real Photographs, Ltd.. Victoria House 


Southport 35-10 
RADIO AND RADAR 


PERRY ZERO reader, Type ZLI course selectors, 
control panels, flight computers and indicators, 
three complete installations in stock A. J. Whitte- 
more (Acradio), Ltd., Biggin Hill Aerodrome, Kent 
zzz-0729 

TRI2D, STR9Z. STRYX and most other British 
and American VHF R/T equipment always in 
stock A.R.B.-approved design installations into any 
type of aircraft Whittemore (Aeradio), Ltd., 
Biggin Hill Aerodrome, Kent zzz-07 30 
| ga height-finding cabins, type 13/6, practically 
complete Offers required Box AOll, care 
THt APROPLANE AND ASTRONAUTICS 222-718 


SITUATIONS VACANT 


F.R.Ac.S., A R.B.Certs.. A.M.I.Mech.E., etc., on 

“No pass, no fee’ terms Over 95% successes 
For details of exams and courses in all branches of 
aeronautical work, aero engines, mechanical engineer- 
ing, etc.. write for 148-page handbook— free 
(Dept. 703), 29 Wright's Lanc, London, W.8 


40) 

URGENTLY REQUIRE 
LICENSED AND UNLICENSED AIRCRAFT 
ENGINEERS, preferably with Viscount and/or 
Viking experience, to be based at Southend Airport 


72-674 


Good opportunities to fly or be based abroad 
Vacancies in following trades:— 
ENGINES 
AIRFRAMES 
INSTRUMENT 
ELECTRICAL 
RADIO 


Please apply to Chief Engineer, 


SOUTHEND AIRPORT. ESSEX 
535-8981 


ADIO ENGINEER required Qualified to hold 
Workshop Approval with A.R.B. for overhaul 
aircraft radio. Apply Eagle Aircraft Services. Ltd... 
London Airport, Hounslow, Middx 536-8982 


ICENSED Radio Engineers and Mechanics required 
for aircraft maintenance and installation work 
in U.K. Apply, Chief Engineer, Dan-Air Engincering, 
Ltd.. Lasham Airfield, near Alton, Hants Phone. 
Herriard 282-3 535-8983 


ILOT required for permanent position with air 
survey company, Minimum qualifications. curren: 


commercial pilot licence and instrument rating Pre- 
vious air survey experience and Avro Anson Group | 
endorsement preferred Apply, Chief Pilot. B.K.S 


Aw Transport, Lid., Southend Airport, Southend-on- 
Sea. Essex. Phone, Rochford 56496 535-1 
ILOT wanted, current R.A.F A2, instructor's 
category and C.P.L. essential. Maitland Drewery 
Aviation, Biggin Hid, 535-2 


ADIO Mechanics required immediately Apply. 

Administration Assistant, British Aviation Services 
(Engineering), Ferryfield Airport, Lydd. Phone, 
Lydd 401. ext. 125 $3 


ATENT Examiners and Patent Officers. Pension- 

able posts for men or women for work on_ the 
examination of Patent applications Age at least 
21 and under 29 (36 for Examiners), with extension 
for regular Forces service and Overseas Civil Service. 
Qualifications: normally first- or second-class honours 
degree in physics, chemistry, engineering or mathe- 
matics, or equivalent attainment, or professional 
qualification, A.M.LC.E., A.M.1I.Mech 
A.M.1L.E.E.. A.R.L.C. London salary (men) £655- 
£1.460;, provision for starting pay above minimum 
Promotion prospects. Write Civil Service Commiss on, 
17 North Audicy St.. London, W.!1. for applcation 
form, quoting $/128/60, and stating date of birth 


535-3 


PERFECT 
$ PRECISION 
AIRCRAFT 
TO B.S. SPECIFICATION 2 SP.47 


SPRING WASHERS 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 23558 


as 
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PRINCIPLES 
OF 
HELICOPTER 
ENGINEERING 


BY JACOB SHAPIRO 


This important work by a leading 
British authority on the design and 
construction of helicopters provides a 
complete survey of present knowledge 
in this field. 

The approach is from the theoretica! 
to the practical, in six chapters entitled : 
“Rotating Wings in Steady Flight” ; 
“ Performance of Helicopters” ; 
“‘ Dynamics of the Rotor” ; *‘ Mechanics 
of Helicopter Flight”; “Helicopter 
Projects" and “ Rotorcraft Components 
and Assemblies.” 


R 


in 448 pages of text, supplemented by 
350 illustrations, a glossary of terms and 
a section devoted to notation, the author 
presents a comprehensive review of the 
engineering principles of helicopter 
design and construction. 

Although written expressly for tech- 
nicians, much of this work will prove of 
interest to the less technically-minded 
reader already attracted to this new and 
rapidly growing field of aeronautical 
development. 

“An important contribution to helicopter 
literature and the first really complete 
treatment of the subject in this country.” 
INSTITUTION OF MECHANICAL ENGINEERS 


Cloth boards. 
Illustrated 
55s. net 


Obtainable from all Booksellers or direct 
from the Publishers, postage Is. $d 


TEMPLE PRESS LIMITED 
BOWLING GREEN LANE LONDON E C1 


Royal 8vo. 


BY 
| 
\ 
@ Prices from 19/6 
$ 
| 
: a | 
is 
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| 
| | 
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IRST officers required for Dakota operations 
scheduled and charter based in U.K Permanent - 
Ositions Minimum requirements Comm Licence, 
Rating performince group Unclassified category 
Box A352. care of THE AFROPLANE AND ASTRONAL rics & 
8988 
NORTHAMPTON (COLLEGE ePranitl coinsurcu 
ST. JOHN STREET, LONDON, E.C.1, 
REQUIRES Ferranti Limited Edinburgh, have a vacancy with their Flying Unit at : 
LECTURERS AND SENIOR LECTURERS " 
IN MECHANICAL ENGINEERING Turnhouse Aerodrome for an experienced ; 
These vacancies arise from the continued expansion 
and post-graduate studies 
Salary scales: LECTURER, £1,408 rising to £1,601 
Ex. Corporal/Sergeant with experience of parachutes, Dinghies, 
Particulars and forms of application are available Mae West, Sarah equipment, Flying clothing—ventilated suits, etc., braking 
from the Secretary, to whom applications shouid be 
Sent by June 5 536-8986 parachutes and ejection seats are the minimum requirements. 
AN-AIR ENGINEERING LTD., require engine Apply giving details of experience to the Personnel Officer, 
fitters, airframe fiters, aircraft electrician and 
licensed and saiueneed instrament engineers. % Ferranti Ltd., Crewe Toll, Edinburgh, quoting reference No. ! 
PPLY Chief Engineer, Lasham Ai shield, Nr 
Alton, Hants ~8987 
ENGINEERS holding A and C licence on Dakota 
and Viking aircraft required Also licensed and 
unlicensed Radi Engineers and X licensed Elec- 
triclans Apply Channel Airways, Southend Airport, 
Phone, Rochlord $6460 Si ||) LIGHT TRAINER!! AIRWORK SERVICES TRAINING 
TUITION Ie by PERTH 
4 engine Trainer built by 
instruction o inmstrument rating standard, . 00 
; ae available at 25s. per hour gt Biggin Hill, B.O.A.C. for 749 Constellation SCH L OF AVIATIO 
yreen ne 705 from Victoria or Bromicy South 
Maitland Air Charters, Ltd. Phone, Biggin Hill 2277. and Argonaut (DC-4) simulation. SCHOOL OF ENGINEERING 
35 
_LEAEN so Gy, £32; instructors’ licences and instru Could be useful for most 4 engine Ministry of Aviation 
ment flying for £4 per hour: night flying £5 per dc i 
hour, approved M. of A. P.P.L. course, residence types Approved courses for Private and Com 
aris. weekly. Specialized _course ommercial mercial Licences and Instrument Rating. 
Hots cence iitenire o iying 1 
Thruxton Aerodrome (Andover Junction, | hr. 15 min Offered ata Aircraft E ngineers Licence courses. 
from Waterloo), Hants 722-742 FRACTION OF CO Residential and Recreational facilities. 
XETER AIRPORT, LTD., AND PLYMOUTH Prospectus from 
AIRPORT, LTD., offer the least expensive and oun Ai ks i. L 
Most comprehensive fly: ning available today 4 irwork Ser vices imited, 
Contract rates from £2 6d. per hour Auster a | A R AV i A L a ie Ai rk H 
Tiger. £3 12s. 6d £5 5s Messenger Alrwol ouse, 
£4 18. 6d. Twin Conversion. £6 12s. P.P.L. courses sW orks. Church Crookham P 
from £108 15s.; C.P from £605; Instructor’s course age h ’ H t 35 Piccadilly, London, W.1, 
from £72 10s. Special attentix m to individual require- rt ants ~ 
ments. Full air traffic control, radio. aids. VHF/DF Nr. Aldershot and Perth Aerodrome, Scotland. 
and 24-hr. met. service Grass or a gg Local 
Exeter Airport, Lad., Exeter 67433; Plymouth 
Ltd., Crownhill, Plymouth 72752 732 . 
LTD provides full-time or postal 
tuition or a combination of these methods for y AME ‘ 
tion can be provided for A.R.B. General. certain s GIR FERS 
Specific types and performance schedule exam nations PAL q ale BRASS & STEEL 
Link Training Dept. at Monarch 1364 or details 3 4 b ’ 
app! atic 30 Centr hamb: Eal ME- 
5 Ealing $949 Full details of the easiest and quickest FOR PRECISION AND Ti 
2zz-0719 y to prepare for A.F.R.Ae.S., A.R.B. Pee SHEETS AND 
NDIVIDU Al coaching as proved under our methods es, B.Sc.(Eng.), A.M.1.Mech.E., City | COMPONENTS 
the to success All professional pilot- ids, and hundreds of Home Study ; 
one gator p...4 fications. Ministry-approved COM/IR ses in all branches of Aeronautical, j PROMPT 
PPL Refreshers; type ratings; performance; Lin hanical & Electrical Eng., Draughts- OELIVERIES 
alternative. Officially appointe orces courses scheme h iable boo Our Courses have been : 
nightsbridge en 822 a and many B tudents have o n 
M LINK TRAINING CENTRE. £1 First Places in the A.F.R.Ae.S. Exams. . 
ENHAM iK A £1 seven 
day week. Denham 2161 and 3171 zzz-741 id We definitely Guarantee j Brochure and samples 
LYING lessons, radio. D4 Link, navigation, ground NO PASS—NO FEE upon request 
instruction private instrument commercial train- 
ing. single or twin-engined planes. Maitland Drewery. A copy of this enlightening Guide to B. ATTEWELL 
Biggin Hill Airport. Phone 227 $35 well-paid posts will be sent on ote & SONS LTD 
URREY AND KENT FLYING CLUB, Biggin Hill FREE! Write: B1-E.T., 306e COLLEGE 
(BNO) 2255. M approved course. Tiger and 29-31, WRIGHT’S LANE, LONDON, W.8. IVER BUCKS 
Hornet Moths Chipmunk and Prentice Contract OLO IVER 1102/3/4 
rates Route 705, one hour from Victoria 
535-0713 


ORLEY AVIATION, LTD. (Herts and Essex 
Acro Club 58) Aerodrome Stapleford 


M.C.A.-approved private pilot's licence course, Auster 
Gemin nd Tiger aircraf trial lesson, 35s 15 BRITISH 
— centre of London. (Central Line Underground 
to Theydon Bois bus 250 to club): open every day 
Bee, “sess | | Air Traffic Control Officers | | wire THREAD INSERTS 
BOOKS AND PUBLICATIONS for Precision 
HE “POWER AND SPEED” a FOR de in Ca 
BOYS ‘Aircraft and Air Power,’ F. G made in Uc 
Swanborough of THE AEROPLANE AND je. rics, MINISTRY OF AVIATION bon Steel for 
has been sa ne intelligent boys between the ages 
of 10 and 16 he author surveys modern military Aluminium 
flying and includes chapters on ombat aircraft : 
scientific aids and mplauiios Other titles in this series Age 23 to 35. Good education and and Mag- 
are Motorcars “ Locomotives and “Ships and : : ffi trol 
Shipbuilding Wiustrated 112 pages, 10s. 6d. net recent aircrew or air traffic contro nesium. Also 
from booksellers. or lis. Sd. by post from the pub- ‘ : il 
Hishers Temple Press Limited, Bowling Green Lane, experience essential. Salaries : while in Stainless 
ey fe training £775 to £1,130 according to Steel and 
AEROPS ANE” PICTORIAL REVIEW 
(No Compiled by the staff of THe age; when fully trained approxi- Bronze. 
AFROPLANE pi ASTRONAUTICS In this fourth annual 
miscellany of the most interesting photographs to mately £950 at age 25; £1,160 at 
have appeared in the pages of THE AEROPLANE there rod" 
are over 230 photographs grouped, for case of age 30 or over rising to £1,480. B.S.F. 
reference, in 12 sections New features are a Farn- 
borough Display section and an index providing a Metric 
ready reference to all makes of aircraft and missiles : 
illus rated. 128 pages, !2s. 6d. net from booksellers, Promotion prospects B.S.P. 
or by post 13s. 7d. from the pubtishers Temple Press B.A. 
Limited, Bowling Green Lane ondon, E.C.1 272 Whi th 
“THE, AEROPLANE” PICTORIAL, REVIEW Write Civil Service Commission. Unified. 
annual miscellany of illustrations to appear in Tne London w.i MANUFAC TURING co. (1938) LTD. 
AFROPIANE AND ASTRONAUTICS and covers high- 
light of aviation for the year ended autumn 
1958. Over 250 illustrations 128 pages, 10s. 6d. net for application form, quoting 5084/60. COMBE DOWN, BATH, SOMERSET 
from booksellers, or lls. 9d. by post from the pub- ‘ . 
lishers. Temole Press Limited, Bowling Green Lane Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 
London, E.C.1 
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RUBBAGLAS 


very high tensile 


and combines fiex- 
ibility and resiliency 
with non-stretching 
properties. 


strength, is rot proof MK Gaskets, Washers, 
Jointings, Dia- 
phragms, Sleevings, 
also Floating Root 
Tank Seals, etc. 


1S WILTON 


LONDON S. 
VICTORIA 6501 
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